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Abstract 
Mathematics education has long dealt with negative attitudes which may be based 
on or can create misconceptions, myths, phobias, and anxiety. A cultural norm of 
negative dispositions has developed to include beliefs that genetics and gender influence 
learning. Attention to the affective domain is essential to gauge current dispositions. 
The intent of this study is to explore and compare the beliefs held by a sample of 
adults and students in School District #28 (Quesnel). The survey queried thoughts on 
self-efficacy as math learners, an enjoyment of doing math, and a willingness to engage 
mathematics. Results show that student self-efficacy is high. Despite this, the negative 
and neutral attitudes towards learning mathematics continue to be powerful. Most 
participants continue to experience frustration and too many suffer embarrassment. 
Analysis revealed interesting trends such as the stronger positive attitudes held by 
girls in this sample or the general reluctance of all students regarding mathematics in high 
school and in the workplace. Descriptive statistics show that the only significant 
difference can be found on seven items between genders. Of interest are the strong 
student results that virtually dismiss the existence of the misconceptions of gender and 
genetic influences on ability that are still held by many adults. 
Recommendations include: developing awareness ofleaming styles specific to 
mathematics learning, increasing teacher awareness regarding the continuum of math 
skills, challenging educators to make teaching and learning math more fun, and creating 
materials that address the unknowns of mathematics beyond the elementary years. 
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CHAPTER ONE 
INTRODUCTION 
"I HATE Math!" was boldly written multiple times on the survey. 
This student could be classified as a math phobic at the age of ten. He 
is not alone because hating math seems to be a contagious way of 
thinking. Very few people ever admit a joy of learning mathematics 
and those who do are usually considered a bit odd . Adults who 
harbour distaste for math will freely share their negative sentiments. 
Phobic attitudes and math avoidance can be psychologically damaging 
by lowering self-esteem declare Sembera and Hovis (1990). They 
believe that the underlying problem is a fear of failure. Hatred, 
avoidance and anxiety are symptoms of the fear. 
Contrasting the negativity was the statement that "Math is a 
piece of cake for me." This boy mentioned that his father frequently 
purports an aptitude for math in the family. Strong self-efficacy 
negates the dislike of math that is experienced by the first student. 
These are the extremes expressed by students. Adults who are 
willing to share are more often prone to negativity about their learning 
experiences. Verbalizing a weakness in math seems like a badge of 
honour for one participant. Commiserating with others regarding the 
pain of suffering through math classes brings the topic to a social norm 
complete with acceptance and peer support. Has there been sufficient 
change in the realm of mathematics education to begin to erase the 
long held misconceptions and phobias that are current among too 
many adults? What do students believe? 
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Reform efforts in mathematics education have followed the same 
path for nearly thirty years. The still distant goal is a move from rote 
learning to the development of conceptual understanding. The 2007 
Western Northern Canadian Protocol (WNCP) has de-compacted 
numeracy strands to allow primary students more time to experience 
and grasp the concepts (BC Ministry of Education, 2007). The main 
focus is on the increase of cognitive ability with new learning 
outcomes, programs, and materials addressing the cognitive realm. 
New math has been new for many years because the reform of 
an institution, like the education community, is a complex task. 
Aspects including personnel, curriculum, materials, and environment 
require attention. Even though the WNCP learning outcomes attempt 
to address all of these elements, reform progress will take much time. 
I believe that, especially for mathematics education, the affective 
realm must be more keenly addressed to facilitate change in the fore-
mentioned elements. 
Demonstrating new understandings learned through the years of 
reform in mathematics instruction, the 2007 WNCP document places 
greater emphasis on the importance of the affective domain than did 
the 1996 Mathematics K to 7 Integrated Resource Package (IRP) 
document (BC Ministry of Education, 2007). 
A positive attitude is an important aspect of the affective 
domain that has a profound effect on learning. Environments 
that create a sense of belonging, encourage risk taking, and 
provide opportunities for success help students develop and 
maintain positive attitudes and self-confidence .... 
Teachers, students, and parents need to recognize the 
relationship between the affective and cognitive domains, and 
attempt to nurture those aspects of the affective domain that 
contribute to positive attitudes and success in learning . 
(BCMEd, WNCP IRP, p. 12) 
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The 2007 WNCP document is founded on the standards that were 
developed by the National Council of Teachers of Mathematics (NCTM). 
Key elements of the reform effort include the use of problem solving 
environments, the promotion of connections, the enhancement of 
reasoning, and the encouragement of active engagement by learners. 
The NCTM acknowledges that when students struggle to understand a 
complex idea they may experience a sense of accomplishment, which 
leads to perseverance with mathematics. (NCTM, 2000, p.21) 
Traditional teaching methods of instruction that are centred on 
the teacher have created an environment where only a few students 
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reach their full potential in learning and applying mathematics. The 
traditional class involved mainly rote learning and practice. This form 
of education has lead to a culture where many adults readily profess 
distaste for the subject, harbouring unconstructive beliefs and 
attitudes about their ability to do math. Reform efforts encompass the 
belief that a move towards the vision of the NCTM, where students 
develop conceptual understanding, will alleviate the prevalence of 
negative attitudes. Educators must facilitate learning by creating a 
positive, exploratory learning environment that allows for the diversity 
that exists within all classes. The model of the primary class is being 
modified to apply to upper level classes however providing such an 
environment is a challenge for many intermediate and secondary 
teachers. 
Undermining the reform movement are two major issues. First, 
change is difficult. Mathematics studies analyzed by Dufour and Eaker 
show that educators typically choose to focus on marginal changes 
rather than on core issues ( 1998, p.8). The authors state that change 
in education has had little impact. Change is often resisted and the 
essence of the change fails to develop roots in the culture of a school. 
Mathematics reform efforts call for a change from the traditional 
delivery method of teacher presentation and student practice to a 
realm of inquiry, exploration, reasoning and connections. Applying 
Fullan's stages of the change process, the mathematics reform effort is 
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still in the initiation and beginning implementation stages (2001, p. 
50). For many of the teachers embracing the reform in mathematics, 
the change required is of the second order. Amplification is not 
enough. Educators must analyze their beliefs and methods before they 
can transform the ways in which they teach (Maier, 1984) . For any 
reform to have a chance at success, educators must see a valid reason 
to change. They must believe that the change will benefit both the 
teaching and learning within the classroom. To foster these reforms, I 
believe that educators require an awareness of student attitudes and 
beliefs about their learning in mathematics. 
The second challenge to reform efforts is the presence of 
stereotypical negative attitudes toward mathematics that sabotage 
reform attempts. According to Marilyn Burns," ... a large percentage of 
the ... population fears and loathes - mathematics. By far, it is the 
least favourite of the three Rs ... and learning mathematics comes with 
its own myths." (1998, p. ix) Misconceptions include beliefs that: (a) 
some people are born with a math gene, (b) math is more appropriate 
for and more ably done by males than females, (c) some cultures are 
more capable with math than other cultures, or (d) there is only one 
right way to do math questions. 
Anxiety and the negative behaviours that arise from the anxiety 
can usually be traced to a specific incident, a negative experience. A 
family trauma, a move, or an illness could cause a student to miss a 
portion of the curriculum. Since math skills are sequential and build 
on knowledge, frustration may be pervasive as the concepts become 
confusing. Emotions can undermine the learning process with 
behaviours like tardiness, indifference, or withdrawal. Sembera and 
Hovis ( 1990) believe that the behaviours are excuses for the fear of 
failure and that students stunt their growth by losing their will to try. 
The NCTM (2000) equity principle states: 
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The vision of the equity in mathematics education challenges a 
pervasive societal belief ... that only some students are capable of 
learning mathematics. This belief ... leads to low expectations 
(that are) problematic to students .. . Mathematics can and must 
be learned by all students. (pp. 12 - 13) 
Secondary mathematics teachers choose their area of expertise. 
The choice belays a belief that they have learned and can teach 
mathematics. Elementary teachers are generalists and develop 
comfort with many subjects at the level of their choice. Some teachers 
have admitted that their choice of grade level may partially have been 
based on their perceived ability in and their attitudes towards the 
subject of mathematics. 
Educators are not immune to the general beliefs held by society. 
Students and teachers alike have shared that variations of the 
misconceptions detailed above are present and flourishing in some 
classrooms. Low expectations have been shared by all three partners 
in education; teachers, parents, and students. Huitt (2003) studied 
the affective domain to find that emotion, sensations, or dispositions 
have powerful effects on learning. A negative disposition affects 
student learning negatively . For optimum learning, both the affective 
and cognitive domains are integral to the learning process. 
The Problem 
Rationale for the study 
As a Numeracy Support Teacher I feel a responsibility to foster 
the essence of the mathematics reform movement to make 
mathematics a vibrant curriculum in our elementary schools. As the 
WNCP goals describe, a positive attitude is an essential element in the 
development of confidence as a student becomes a mathematically 
literate life-long learner (2007). Of interest in this study is the current 
state of attitudes specific to students of mathematics in our School 
District 28. 
Statement of the Problem 
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Have the students of today received benefit from the efforts that 
have surrounded their mathematics learning? Does the negativity that 
permeated mathematics education for their parents still exist for 
students today? If they do, to what degree are they present? What is 
the general tone of student attitudes? 
This study was a multi-level exploration of attitudes towards and 
beliefs about mathematics as a subject. Grade 5 and 6 students were 
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given an opportunity to share their thoughts. In addition, teachers of 
grade five or six, other educators, and some parents were offered a 
chance to share their beliefs. The adult responses form a background 
or historical perspective while the student responses form a baseline of 
attitudes for future comparison. 
Research Question 1 
What do the students in grades five and six believe about their 
ability and efforts in mathematics? 
Research Question 2 
Is there a statistical difference in beliefs between the resulting 
means for the grade, the gender or the location of students? 
Research Question 3 
What do the adult participants of the survey believe about their 
math learning and ability? 
Research Question 4 
Are there similarities between the attitudes expressed by 
students and the attitudes expressed by adults? 
Limitations 
Limitations of the study included the number of participating 
classes, the manner in which teachers conducted the survey, the 
honesty of student responses, and the ability of students to write 
responses. In regards to survey intent, limitations included the ability 
of teachers and students to understand the sentiment of the questions 
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and the ability of participants to understand the Likert scale for closed-
form questions. 
Teachers and principals were made aware of the survey, of its 
purpose, and of its use through a written cover letter and via email 
requests. The limitation was that despite much encouragement, 
teachers were ultimately in control of completion. As with any 
assessment, the snapshot of perceptions may not be accurate. A 
response to a statement may not fit within a single category. As well, 
questionnaires do not allow probing or clarification of responses so the 
results illustrate a limited view. 
Delimitations 
Delimitations of this study included the construction of the 
questionnaire, the variety of questions asked, the size of the 
population sampling and the timeframe of the survey. The survey was 
constructed with supervisor, administrative, colleague, and parent 
contributions. The questions sought to have students reflect on their 
beliefs and on their attitudes towards mathematics. 
The target was a population of students and teachers at the 
grade five and six level in School District #28 of nearly six hundred 
students in forty-one classrooms. Adult surveys targeted willing 
participants who had various connections to the school system. 
Definition of Terms 
ACER: The Australian Council for Educational Research is a 
nationally based entity dedicated to exploring elements of Australian 
education. This body regularly conducted longitudinal studies on 
achievement and attitudes towards all aspects of the Australian 
education system. 
Anxiety: an unpleasant, emotional state of high energy that 
involves a complex combination of emotions that include fear, 
apprehension, and worry. It is often accompanied by physical 
sensations such as heart palpitations, nausea, shortness of breath, or 
headaches. In this study, anxiety is the specific reaction to working 
with mathematical concepts (Burns, 1998; Arem, 2003). 
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Attitude: manner, disposition, feeling, position, etc., with regard 
to a person or thing; tendency or orientation, especially of the mind. 
Attitudes come from judgments. The affective response is a 
physiological response that expresses an individual's preference. 
Attitudes are expected to change as a function of experience. While 
attitudes logically are hypothetical constructs, they are manifested in 
conscious experience, verbal reports, overt behaviour (Merriam 
Webster online). 
BCMEd: British Columbia Ministry of Education is the education 
authority for the province of British Columbia. The ministry provides 
direction for instruction and learning through Integrated Resource 
Packages and provincial assessments (Government of BC). 
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Constructivism: the active process in which individuals are 
continuously making sense of new information by relating it to what 
they already know. Through personal experimentation, discussion, 
and negotiation, individuals construct new knowledge and 
understanding (Van de Walle, 2001). 
lEA: The International Organization for the Evaluation of 
Educational Achievement is a non profit international scientific society 
for the purpose of pedagogical research worldwide (lEA). 
Innumeracy: an inability to deal comfortably with the fundamental 
notions of number and chance (Paulos, 2001). 
IRP's: Integrated Resource Packages are documents that 
embody subject-specific rationale, learning outcomes, processes, 
achievement indicators, assessment tools and strategies, and 
recommended resources (BCMEd, IRP, 2007). 
NCTM Standards and Principles: a listing and description of 
pedagogical, curricula and environmental elements that promote 
constructivist mathematical learning (NCTM, 2000). 
Numeracy: a contraction for Mathematical Literacy. It is the 
proficiency that is developed involving basic arithmetic as well as 
confidence and competence with numbers and measures. Numeracy is 
a combination of mathematical knowledge, problem solving and 
communication skills required by all persons to function successfully 
within our technological world (BCMEd, lRP, Rationale). 
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PLO: Prescribed Learning Outcome specific to mathematics that 
are stated in the lRP. Learning outcomes describe skills at grade level 
for each of the content strands. Learning processes are linked to each 
outcome (BCMEd, lRP, 2007). 
TlMSS: Conducted by the lEA, the third international study on 
Trends in Mathematics and Science is a recurring assessment of 
student mathematical achievement and of stakeholder perceptions 
(lEA). 
WCP I WNCP: The Western Canada Protocol for Collaboration in 
Basic Education became the Western Northern Canadian Protocol in 
2000. It is a cooperative body that reviews the state of education in 
the four western provinces and three territories. The first cooperative 
effort produced the 1996 lRP's (BCMEd, WNCP, 2007). 
Summary 
This study sought to determine a general tone towards 
mathematics in intermediate elementary classrooms of Quesnel. As 
educators understand more about their teaching, students will 
understand more about their learning. With the reform in mathematics 
instruction that has been active for many years, students should reap 
the benefits of better teacher preparation, greater awareness of needs, 
and more focused attention to disposition development. The study 
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seeks to: (a) inform teachers so that they may more effectively attend 
to student attitudes, (b) inform administrators so that they, as 
educational leaders, may include the affective domain in school 
decisions, and (c) inform education ministry personnel so that they are 
more fully aware of student beliefs in mathematics and of a tool for 
potential future use. As well, an exploration of dispositions may lead 
to treatment that could be offered in elementary classes to assist more 
students to overcome anxiety and misconceptions so that they can 
achieve the WNCP goal of becoming citizens, who can reason 
mathematically, communicate effectively and value mathematics as 
they confidently solve problems. (BCMEd, WNCP, 2007) 
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CHAPTER TWO 
REVIEW OF THE LITERATURE 
Attitudes, Misconceptions, and Anxiety 
This chapter details elements of the affective domain. A 
literature review on the subject of disposition towards numeracy 
requires exploration of: the importance of positive attitudes for 
learning, the manner in which authorities explore and address the 
need to foster positive dispositions, a review of current research on 
disposition, and the existence and persistence of misconceptions and 
anxiety regarding mathematics learning. 
The Affective Domain 
Further to previously mentioned ministry documents that 
address the affective domain, the BCMEd Primary Program (2000, p. 
23) provides another voice on the importance of attitude. 
Children learn best when they feel secure and valued ... they feel 
free to take risks in their learning, to make mistakes, and to 
learn from both difficulties and successes. Emotional well-being 
determines the way we feel, think, and act; it is essential for 
optimal development, and learning. Feelings are an important 
component of co-operation, interest, and motivation. 
The emotional well-being of children largely determines whether 
they develop to their full potential. The child who has a positive, 
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realistic self-concept is more likely to feel secure .. .The child who 
is confident is ready for new experiences. Successful learning 
enhances self-esteem and promotes intellectual development. 
Specific to numeracy, the Primary Program continues on the 
affective theme (p. 59). The principle of developing a positive attitude 
appears first. 
Creating classroom settings that encourage meaningful dialogue 
and discussions calling for higher order thinking will encourage 
mathematical sense making. 
Demonstrating positive attitudes : Children show curiosity and a 
disposition to make sense of mathematical situations and 
relationships. They have the confidence to try out their ideas, 
and take pride in their mathematical accomplishments. 
The main focus in mathematics education has always been the 
cognitive domain. The learning of the mathematical processes and the 
assessment of that learning are currently the foremost concerns. 
Greater attention to the affective domain may enhance progress in the 
cognitive realm. 
Assessments that Gauge Affective Elements 
In this section, I will describe two major attitudinal surveys that 
apply to this research and touch on other sources of data. 
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TIMSS Attitudinal Survey Results. 
The International Organization for the Evaluation of Educational 
Achievement (lEA) was created in 1958. The lEA's first assessment, in 
1959, was known as the Pilot Twelve-Country Study. Since then, this 
society has orchestrated the First International Mathematical Study 
(FIMS) in 1964, the second (SIMS) in 1980, and the third, in 1995, 
called the Trends in Mathematical and Science Survey (TIMSS). The 
TIMSS continues on a four-year schedule. Data regarding cognitive and 
affective elements are gathered. 
The TIMSS researchers created an index of Positive Attitudes 
toward Mathematics (PATM). Students were asked to respond to five 
questions using a four point scale ranging from strongly positive to 
strongly negative. The PATM statements include: (a) I like 
mathematics, (b) I enjoy learning mathematics, (c) mathematics is 
boring, (d) mathematics is important to everyone's life, and (e) I 
would like a job that involves using mathematics. The third item, a 
negative perspective, was inversely scored. The responses were 
averaged. To report, the high category contained scores of four or five 
positive responses, the medium category held scores of three, and the 
low category included scores of 0, 1, or 2 positive responses. 
Table 1 
Index of Students' Positive Attitudes toward Mathematics 
Grade Eight Results for 1999 
0/o of High PATM Medium PATM Low PATM 
students 
Canada 
International 
Average 
35 
37 
51 14 
52 11 
17 
Note: Tables 1 to 4 are from TIMSS by the lEA (1999). Accessed from 
www.isc.bc.edu.timss1999b/mathbench_ report/t00bmath-chap7.html 
on March 5, 2007. 
These results indicate that Canadian students score minimally 
lower than the international average on affective elements. Results 
from the 1999 session were chosen because Canadian participation in 
the 2003 assessment was not sufficient to produce this type of data. 
Table 2 
Specific Results for the Statement: I Like mathematics. 
0/o Of 
students Like a lot Like Dislike Dislike a lot 
Canada 24 49 18 9 
International 24 48 21 7 
average 
Again, the Canadian and international scores are very similar. 
When grouped into "like" or "dislike" categories, the percentage 
difference is only one point in each category. Of concern for this study 
is the 27°/o of Canadian students who expressed a dislike for 
mathematics. 
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How students perceive their ability in mathematics is also an 
indication of self-confidence and disposition. The questions specific to 
ability perception are called the Self Concept in Mathematics (SCM). 
Participants were asked to rate the statements as follows: (a) I would 
like mathematics much more if it were not so difficult, (b) although I 
do my best, mathematics is more difficult for me than for many of my 
classmates, (c) nobody can be good in every subject, and I am just not 
talented, (d) sometimes when I do not understand a new topic in 
mathematics initially, I know that I will never really understand it, and 
(e) mathematics is not one of my strengths. The results were 
averaged and recorded in reverse of the PATM because the statements 
are negative. Students who disagreed strongly with these statements 
were placed in the high category. 
Table 3 
Self Concept in Mathematics 1999 Grade 8 results 
0/o of High SCM Medium SCM Low SCM 
students 
Canada 35 56 9 
International 18 67 15 
On this measure, Canadian students indicated a much higher 
sense of ability than the international average and a significantly lower 
percentage of students indicated a low self-concept. Though these 
results are very positive from a Canadian perspective, the data may be 
tempered by the relatively small sampling from Canada that is 
compared to a very large pool for the international average. 
The fifth Self Concept of Mathematics statement has been 
isolated to gauge disposition. Of note is the percentage of students 
who agree with the statement. 
Table 4 
Specific Results for the Statement: Mathematics is Not One of My 
Strengths. 
0/o Of 
students 
Canada 
International 
Strongly 
Disagree 
26 
17 
Disagree 
31 
33 
Agree 
26 
33 
Strongly 
Agree 
17 
17 
The results show a seven percent difference between the 
Canadian and international averages for disagreement with the 
statement meaning that these students have self-efficacy. Though a 
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positive result comparatively, of concern are the 43°/o of students who 
indicate an agreement with the statement indicating a lack of self-
confidence with math. 
Provincial Satisfaction Survey. 
Provincially, the Ministry of Education conducts satisfaction 
surveys where participants indicate their level of satisfaction with 
programming and progress. Table 5 isolates five years of School 
District #28 data and a provincial average to allow comparisons 
between cohorts and to the broad provincial view. We must assume 
that the provincial average is of the data received for the most recent 
survey, in this case for the school year of 2005 I 2006. 
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Table 5 
British Columbia Ministry of Education Satisfaction Survey 2006 
Are You Getting_ Better at Math? 
0/o Reporting "All of the Time" or "Many Times" 
so 28 01/02 02/03 03/04 04/05 05/06 Provincial 
Gr. 3&4 81 87 85 82 81 
Gr. 7 78 79 72 74 77 
Gr. 10 51 57 61 53 61 
Gr. 12 32 47 45 48 51 
Note: From BCMEd Annual Report (2006). Accessed from 
http://www.bced.gov.bc.ca/sat_survey on March 14, 2007. 
82 
73 
57 
46 
The fluctuations through the years are due to cohort variations. 
When viewed vertically, the trend is identical. Survey results show a 
steep decline of positive dispositions from grade three to grade twelve 
with the greatest decrease being from grade seven to secondary. 
Such a large decrease in satisfaction may be due to current 
programming practice. As students enter secondary math classes, 
they are expected to handle the regular program. Students who 
received adaptations in elementary school often find the material in 
grade eight difficult to comprehend. This can cause greater frustration 
and lead to a decrease in satisfaction. This being so, more attention 
should be given to the transition from grade seven to secondary to 
address affective and programming issues. 
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In general, the assessments indicate that student satisfaction 
with mathematics education decreases as students move up through 
grades. Approximately one third to one half of students surveyed 
indicated that mathematics is not a preferred subject. By grade ten 
and twelve, nearly half of the students feel that they are not making 
progress in mathematics. These statistics signify a significant negative 
attitude towards mathematics. If discovered at an earlier grade, 
perhaps teachers could address the negative dispositions proactively. 
Australian Council for Educational Research. 
The Australian Council for Educational Research conducts 
longitudinal studies with Australian students . Marks ( 1998, p. 12) 
conducted a survey on attitudes toward school life and their influences 
on achievement. He found that over time, there was a general decline 
in attitudes towards school and that the decline is cause for concern. 
An excerpt of the summary concludes that "the findings indicate that 
attitudes towards school do make a difference ... Therefore an improved 
school environment is likely to have positive effects on school 
achievement." 
Research in Australia by Leder and Forgasz (date unknown) 
began with the Australian Education Council ( 1990) comments 
regarding the aim of mathematics education to develop positive 
attitudes towards mathematics in students. A positive attitude 
includes both liking mathematics and feeling good about one's own 
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capacity to deal with situations in which mathematics is involved. The 
study dealt with observations and self-reporting of student attitudes 
toward a specific task in mathematics class. When the purpose of the 
task was considered important, the motivation to participate increased. 
As well, students who felt that their contributions were valued by the 
group expressed greater motivation to participate and greater 
satisfaction with the task. These elements highlight the importance of 
the learning and fostering a sense that the contributions of all students 
are valued could enhance affective changes. 
Math Myths and Misconceptions 
Gender issues in math education. 
Long-standing myths about the type of person supposedly more 
suited to mathematical thinking include the perceived presence of a 
math gene, the thought that women are less able than are men, and 
the belief that certain races of people are more or less able than other 
races to master mathematical concepts. Traditional gender roles 
promoted men as providers who handled most of the mathematical 
functions. This foundation of society promoted the idea that only 
certain people, men in particular, possessed math ability (Zaslavsky, 
1999, p. 49). Zaslavsky classifies the misconceptions as myths of 
innate inferiority. She describes the negative impact created by 
psychologists Benbow and Stanley who studied gifted twelve-year-old 
students competing for admission to an accelerated math program. In 
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1980, they concluded that gender differences in achievement and 
attitude toward math resulted from superior male ability. They 
continued to hypothesize that the presence of testosterone in the 
prenatal stage strengthens the right hemisphere, the part of the brain 
that specializes in spatial visualization . The study sample and focus 
were narrow yet professed to speak for a population. The study 
fuelled the misconceptions about innate ability. Zaslavsky admitted 
that the harm done because this study was highly publicized, was and 
continues to be, difficult to counter. 
Further, she contends that early gender socialization contributes 
to a society that believes in women's innate inferiority . Despite parity 
in math ability, students are receiving different messages at home. 
Parents might encourage gender typing with their expectations. 
Aggressive and independent behaviours are expected from boys while 
well behaved and dependent behaviours are expected from girls. The 
types of toys given to each gender can encourage diverse behaviours. 
All children role play, explore, and solve problems; however, there is a 
perception that the masculine experiences enhance mathematical 
awareness while the feminine experiences are viewed as social and 
emotional, not mathematical. 
Zaslavsky's interviews found that parents wield powerful 
influence on their children's attitudes towards mathematics. A 
common theme emerged as mothers tended to consider math difficult 
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for their daughters and discouraged them from taking advanced 
courses. Stories of sexist attitudes extended to classrooms. Such 
attitudes perpetuate the misconceptions of ability, which in turn affect 
attitudes of incompetence. 
Midkiff and Thomasson ( 1994) discuss gender differences in their 
book on learning styles. In short, they say that, in early years, 
testosterone slows the development of the left hemisphere of the brain 
thus causing acceleration of the right hemisphere. The right side of 
the brain is the centre of reasoning ability so it seems that boys have 
an advantage. Studies they reviewed show that both genders use the 
left side for analytical and linguistic tasks whereas the genders differ 
when processing spatial challenges. Females continued to use the left 
side while males used the right side. By the time students reach high 
school, both sides of the brain were exercised by boys while girls 
mainly strengthened the left side. The point was not to justify 
differences but to challenge teachers to provide experiences that foster 
development in both hemispheres for both genders. They contend that 
teachers have the power to erase gender inequities by attending to 
learning styles. 
Caplan and Caplan's (Gallagher & Kaufman, 2005) essay which 
explores the research on gender differences begins with the comment, 
"As long as our society is sexist, racist or biased in any other way, any 
claim to find group differences is likely .... " They cite volumes of 
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material, seeking to determine biological and societal proof of innate 
inferiority of women, which is "disproportionately large, given how 
difficult it is to find these differences." They challenge the notion of 
gender typing with the reminder that position within a gender is not an 
either or situation. There is a continuum of hormonal variability that 
should be considered in order to understand that variations between 
genders are smaller than variations within genders. Caplan and 
Caplan state that "performance differences appear rarely and 
inconsistently. When present, they are small." Of greater concern are 
the social/ motivational factors that affect choices. The authors list 
challenges that females encounter and are able to overcome. Some of 
the factors are: a stereotype threat, ostracism, low self-efficacy, 
parent and teacher influence, math-related experiences, and math test 
anxiety. The idea that girls are less able is transmitted in society, by 
parents and teachers alike. The girls who are able are often ostracized 
because femininity is not consistent with an ability to do math. 
Experiences are cumulative so when students encounter challenges in 
math, negative experiences will help shape the decisions yet to be 
made. Caplan and Caplan cite a Pajares and Kranzler ( 1995) study 
that found females consistently experienced more test anxiety than 
males. The anxiety was separate from the sense of self-efficacy, which 
was near par with that of males. They found that anxiety interferes 
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with test performance and adds to the mounting negative experiences. 
The issues identified are social ills, not inequities of ability. 
Halpern, Wai and Saw's article (Gallagher & Kaufman, 2005) 
challenges the reader to estimate percentages at which females fill 
positions in traditionally male-dominated professions. Females claim 
less than 10°/o of engineering jobs; a level that most people would say 
is consistent for math intensive professions. Surprisingly, more than 
50°/o of auditors, accountants and economists are female. Despite 
this, the media strives to keep the debate about gender inequity alive. 
Halpern, Wai and Saw researched an assortment of newspaper with 
articles and found titles like "Community Colleges Start to Ask, Where 
are the Men?", "Girls Not Wired for Science", "War Against Boys", or 
"Schools Short-change Girls". The authors disclose that "many serious 
scientists have opted out of the controversies surrounding the relative 
academic achievement of males and females." As well, some 
psychologists are objecting to further study because the findings are 
being misused to encourage sexism. 
I believe that effective teachers have moved beyond gender 
concerns to give value to each student for their unique strengths and 
needs. Parents must also embrace the belief that ·all children can learn 
math well. 
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Cultural issues in education. 
Cultural diversity is another theme. The belief that mathematics 
ability is related to genes leads to the thought that certain cultures 
more strongly exhibit the gene. The TIMSS results lend themselves to 
the continuation of this concept. Grade eight results show Asian 
countries in the first five positions. These results are consistent 
through the years and the grade levels (TIMSS, 1999). 
The study does not explore the value placed on math in Asian 
countries, the early opportunities offered Asian children, or the 
influence parents have on children regarding attitude and achievement 
in the field of mathematics. Lee comments on the lack of these 
important links (1999). Formal education is recorded on the TIMSS 
forms, but no consideration is given to out-of-school experiences. He 
detailed surveys that exposed the frequency of tutoring received by 
Korean and Japanese students. While the Asian students spent extra 
time in the evening learning mathematics many American grade-eight 
students held paying jobs after school. This one cultural difference 
that may account for much of the variations seen in academic results. 
Contrary to the negative American parental influence discussed earlier, 
Chen and Stevenson ( 1995) have found that Asian parents and peers 
hold high standards and believe that the road to success is through 
effort. Parents encourage positive attitudes about achievement and 
studying. Asian students face less interference with their schoolwork 
from jobs, peer interactions, and societal stigmas. 
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Zaslavsky (1999, p. 92) shares an interview with Yuh-Yng Lee, 
during which the high school student tries to dispel the myth of innate 
ability. 
Because I'm Chinese, my friends expect me to get high 
grades in math. When I do, they say, "Of course she got 
that, it's easy for her." For your information, Chinese kids 
are not all math whizzes. It's not something in our genes .. . if 
I get a good grade (which isn't all the time), it's because I 
worked hard for it. The Chinese see education as the key to 
a good future and greater opportunities. 
Extended access to mathematics and cultural support to achieve 
are powerful influences on achievement and motivation . Such factors 
need more recognition in order to resist the myths of ability. 
The Persistence of Misconceptions 
Motivation 
Why do people believe what they do? Why do stereotypes 
persist? How are attitudes transmitted and why do negative ones 
endure despite evidence that should erase their effect? Huitt's (2004) 
discussion of Albert Bandura's social learning theory of motivation is 
appropriate for a study of math misconceptions. Beliefs can be 
transmitted through social environs. A learner first attends to 
29 
behaviours then remembers the situation, reproduces the behaviour 
and reacts to factors that motivate a continuation of the behaviour. An 
example is of a primary teacher who admitted a dislike of math that 
led to her neglecting math lessons by choosing other tasks when she 
did not feel like teaching math. In this case, some students will note 
the negative attitude, try to mimic the behaviour, and will feel 
rewarded by successful avoidance of math lessons. Another example 
is presented by Zaslavsky ( 1999, p. 49) with beliefs shared by 
Carolyn, a survey respondent. Carolyn's mother admitted a dislike of 
math and told her daughter not to worry about difficulties with the 
subject. Carolyn was told that girls were better at English and boys 
were better at math. She absorbed these misconceptions and now 
believes that they contributed to her math anxiety. Carolyn's belief 
system was shaped by the attitudes and behaviours that surrounded 
her. 
Middleton and Spanias ( 1999) examined research seeking 
evidence of the social learning theory. Satisfaction surveys revealed a 
parallel to the BCMEd satisfaction survey where children tend to enjoy 
mathematics in the primary grades but that this level of enjoyment 
tends to fall dramatically as children progress into and through high 
school. Respondents shared that math classes centred attention on 
the few students who were perceived to be capable while other 
students were lead to believe that they would have little success in 
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math. Realization of the importance of this trend led the NCTM (2000, 
p. 18) to embed the motivational domain in the teaching principle of 
the standards. Learning is connected to the experience that teachers 
provide. Students' ability to understand mathematics, their ability to 
solve problems, and their disposition toward mathematics are 
fashioned by the teaching they encounter in school. These interactions 
are woven into the realm of social learning. 
Middleton and Spanias ( 1999) noted that motivations exist 
as part of one's belief about what is important, as part of a goal 
system, and as an impetus for determining the level of 
participation in a given activity. Students who learn for the sake 
of learning are intrinsically motivated. They enjoy the learning 
and place value on the process with a focus on learning goals such 
as mastery of the concept. Those who are extrinsically motivated 
work for rewards or to avoid punishment. The aim here is to 
achieve favourable judgements or avoid negative ones. 
Crediting Gottfried ( 1985), Middleton and Spanias expand on the 
theme to say that intrinsic motivation is directly related to a student's 
perception of his/her level of confidence in mathematics. When 
students feel capable of doing well they then place greater value on 
the subject or task, demonstrating self-efficacy. 
Middleton and Spanias contend that students must feel 
comfortable with mathematics. Students must be challenged to 
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achieve as well as expect to succeed before intrinsic motivation can 
develop (1999). Young children come to school motivated to learn and 
their motivations help guide interactions. A structure develops for 
evaluating outcomes. These evaluations help determine whether or 
not a student will engage in future mathematical activity . The authors 
believe that motivational patterns are learned and that students 
gradually learn to dislike mathematics based on experiences or 
influence from adults or peers. Attitudes are passed from parents, 
teachers, or peers to students through words and behaviour. 
Another motivation theory that suits this exploration is the 
attribution theory developed by Bernard Weiner (1974) . Here, the 
learner gives an explanation for a specific result and the reason to 
continue the behaviour. The attributions can be external, internal, 
controllable, or not controllable. Misconceptions lead people to credit 
their results to negative or uncontrollable factors. For an anxious 
person, a lack of self-confidence is an internal and considered 
uncontrollable attribute. Blame that is placed on the teacher or 
challenges that are encounter on a test are external and uncontrollable 
attributes. Attributing achievement or the lack of achievement to 
gender or culture illustrates internal and uncontrollable attributes. 
Table 5 shows how an attribution can be negative even when the result 
is positive. In these samples, only the internal controllable attributes 
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that relate results to effort have the power to help students gain 
control of their progress. 
Table 6 
Attribution Theory Model. 
Internal Locus External Locus 
Student has no 
control 
Ability - I was given Luck - I was given an A 
Student has 
control 
an A because I am because I am very 
smart. lucky. 
Effort - I earned an A Task Difficulty - I 
because I worked earned an A because I 
hard. chose an easy course. 
---------------------------------------
Student has no 
control 
Student has 
control 
Internal Locus 
Ability - I was given 
an F because I am 
stupid. 
Effort - I earned an F 
because I did not 
work hard enough. 
External Locus 
Bad Luck - I got an F 
because I was given the 
course with the worst 
teacher. 
Task Difficulty - I 
earned an F because I 
chose a hard course. 
Note: Idea borrowed from Psychology.org- Weiner (1974). The table 
was modified by project author to apply to mathematics learning. 
Too often, people attribute results to elements over which they 
have no control. This leads to a resignation and a sense of 
helplessness. Students must understand which elements can and 
should be positively controlled. 
Booth-Butterfield (2007) details a study of grade two math 
students. For eight days, three groups of students were treated with 
attribution, persuasion, or reinforcement training. Attribution training 
involved the teacher making comments that connected success with 
effort and perseverance. Persuasion training comments focussed on 
the idea that students should be able and should do well. These 
comments did not rationalize why the student should do well. The 
third group received reinforcement training where teachers praised 
results and progress. Again, by targeting results, the comments 
neglected to relate success to effort. 
During the attribution training, the children were given 
explanations for their behaviour. They were told that their math 
performance was due to their effort, an internal and controllable 
factor. Using self reporting, all students in the class reported an 
increase in self-esteem but the students with attribution training 
declared the greatest increase. As well, on the math test completed 
after training and again two weeks later, students with attribution 
training scored significantly higher on both tests than did students 
without this training. Booth-Butterfield advocates for attribution 
training to help students realize that they can control their behaviour, 
their thoughts and their achievement. 
Middleton and Spanias (1999) also explored attribution theory. 
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When children enter school, they believe they are competent and 
believe that by working hard, they will succeed. As students progress, 
they begin to see the two elements separately. Many students develop 
the view that success and failure are mainly due to ability. If this 
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singular view of success continues, students develop the belief that 
learning mathematics is restricted to the few who are capable. The 
students who believe that both hard work and confidence contribute to 
success are more likely to persevere. 
Middleton and Spanias ( 1999) contend that attribute re-training 
is possible and that students can be guided to realize success. The 
authors believe that these elements are crucial to the formation of 
positive motivational attitudes towards mathematics: (a) students 
need to believe they can be successful, (b) motivations develop early 
and are stable over time, (c) motivations are greatly influenced by 
teacher attitudes and actions, and (d) students should be afforded 
opportunities to develop intrinsic motivation in mathematics . 
Social learning and attribution theories of motivation explain how 
misconceptions about mathematics continue to plague the education 
system. They also provide an element of hope for altering the trend of 
negativity. 
The Existence and Symptoms of Anxiety 
Anxiety regarding mathematics exists at every level of the 
education system. School district administrators have admitted 
distaste for math which leads to avoidance or deference behaviours. 
Teachers have confessed discomfort with the topic and share their 
discomfort through comments to students. Upper administration and 
trustees can recount frustrations of their own as they admire the 
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direction mathematics education is taking today. Some parents have 
expressed concern and anxiety with the new math material because it 
is dissimilar to the material that they encountered in school. As well, 
the cycle of anxiety continues with the parents who are ready to 
explain a child's slow progress by claiming their own disability that 
they believe they have passed to the child. 
Cynthia Arem, a counsellor at an American college, has 
encountered many students who suffer from math anxiety. She was 
inspired to write a book called Conquering Math Anxiety (2003). Her 
clients did whatever they could to avoid numbers and math problems. 
One student suffered from nightmares in which the numbers chased 
her, trying to hurt her (p. xiii). Arem believes that anxiety about 
mathematics is similar to having a disease because both have visible 
symptoms. For someone with math anxiety, the symptoms may 
include negative emotional, mental, or physical reactions. Fear of 
mathematics is so prevalent that there are actual names for number 
phobias. Fear of the number eight is octophobia, fear of the number 
thirteen is triskadekaphobia, and a general fear of numbers is 
arithmophobia or numerophobia. 
Claudia Zaslavsky's research on the topic of anxiety exposed the 
use of math to invoke stress. "Mathematics has such a bad reputation 
that ... physicians who want to measure blood flow under various stress 
conditions give their patients a barrage of mental arithmetic problems 
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as a sure-fire method of inducing stress" (1999, p. 5). During 
interviews with math phobics, Zaslavsky was able to trace most fears 
to specific incidences in school. Anxiety triggers include an inability to 
understand the ideas at the same pace as peers, missing lessons, or 
linking math frustrations to a personal crisis . One interviewee shared 
the source of her angst with a memory from the fifth grade. The 
teacher sent her to the board to do a math question and then noted 
the time she took to complete a problem. The student worked under 
the threat that the same amount of time would be taken from gym 
class. This contributor has since become a teacher and admitted to 
avoiding as many mathematics classes as she could. Zaslavsky found 
the common themes of a lack of power and a lack of self esteem 
existed for all of her math anxious clients. 
Calvin Clawson ( 1991, p. 2) joins the discussion by saying that 
though "academic weakness cuts across subjects, students seem to be 
especially sensitive to failures in learning mathematics". He seeks to 
help phobics see the "power, beauty, and elegance of math" by 
destroying the common myths and erasing the emotional responses. 
He firmly believes, as we all should, that mathematics can be mastered 
by any normal person and that understanding math can improve 
earning potential and increase self-confidence. 
So pervasive are the negative attitudes and anxiety toward 
mathematics that Kogelman and Warren (1978, p.8) share a view from 
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the inverse angle. As mathematicians, they have endured ostracism 
simply because they do enjoy mathematics. They have been shunned 
at social encounters and even met with contempt. An interviewee, 
Karen, verbalized the fears that accompany these negative reactions. 
I couldn't imagine having one mathematician in my house, let alone two. I 
expected you to be unattractive, cold, boring and with no sense of 
humour .. .! expected there to be huge differences between us because we 
wouldn't be able to speak the same language .. .I was aware of the fact that 
I was a dummy when it came to math. I wanted to keep that from you and 
felt that my image would be altered if you were to find out that I didn't 
know math. 
The authors believe that a person's feelings about mathematicians are related to 
their feelings about math. Another interviewee, David, likened being in a math 
class to being in the ring with Muhammad Ali and being battered and helpless. 
Kogelman and Warren are not surprised by the intensity of feelings invoked by 
the subject of math. They agree that doing math when there is intense anxiety 
is nearly impossible. Once panic takes hold, students can no longer function 
normally and the skills necessary for learning become inaccessible. The authors 
stress that "since this is an emotional, not intellectual inhibition, it can be 
overcome" (p. 12). 
Marilyn Burns began writing on this theme twenty-five years ago. 
She shares her frustration that the state of math education has not 
changed much since her first book. She is adamant that the manner 
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of delivery in most classrooms promotes the frustration in students. 
She believes that "the way we have traditionally been taught 
mathematics has created a recurring cycle of math phobia, generation 
to generation, that has been difficult to break" (p. x). She continues 
to say that children need help to learn mathematics in a better way 
than the traditional manner so that innumeracy does not bar them 
from a wide variety of life's choices. 
Sheila Tobias further probes the phenomena of anxiety and 
declares that "the first thing people remember about failing math is 
that it felt like sudden death." Descriptors that people use continue 
the theme. Victims of anxiety have shared that: a curtain was drawn, 
an impenetrable wall was built, they were on the edge of a cliff, and 
that as far as math was concerned, they were through. Paranoia is 
another factor of anxiety. Tobias found that a fear of exposure as 
being inept in math was coupled with guilt and shame and kept 
students from constructive action. The math was usually taught in 
discrete chunks with little chance to integrate the new information and 
make connections. A fear of making mistakes develops when the 
emphasis is on accuracy. Some students who are keen to avoid 
errors never fully understand how valuable an exploration of errors 
can be. Tobias continues with descriptions of the myths of math and 
joins the chorus to debunk the beliefs. Whatever the motivation, she 
found that an inability to handle frustration contributes to the anxiety. 
39 
When encountering a challenge, a math anxious person tends to quit 
and engage in self-defeating behaviours that only make things worse. 
To alter the learning environment for anxious students, Tobias 
believes that educators need to openly share the difficulties of 
learning math and to provide constructive strategies and options to 
minimalize negative emotional constraints. 
John Mighton believed that he was disabled in math until, as an 
adult, he made the conscious decision to overcome the perceived 
inability. He discusses the myths by rooting their presence in societal 
beliefs. Regarding the myth that mathematics is available for a chosen 
few, Mighton notes that students who claim to lack mathematical 
ability will often admit that they were able to do mathematics until a 
certain grade. He challenges this expiry date notion of learning . He 
found that most people could recall a specific negative incident that 
may have triggered the expiration of ability (2003, p. 20). 
Like Burns, Mighton believes that the education system is 
stagnant and little able to change. He claims that when society 
believes something is impossible, it dismisses any evidence that could 
contradict the prevalent belief. Mighton shares a passion that 
demands change by countering the belief that mathematicians are 
born and not made. He challenges teachers to erase that belief in 
order to provide quality instruction to children who have fallen behind. 
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John Allen Paulos released a book called Innumeracy in 1989. In 
the 2001 edition, he wondered if the state of mathematics education 
had improved. His response lamented the continued presence of 
innumeracy among so many people, even those in power. Paulos 
joined the chorus seeking to discredit the misconceptions. One of his 
key points focuses on a widely held errant belief that people must 
choose between life and love or numbers and details. 
Leder and Forgasz (date unknown) contribute to the topic of 
math anxiety. The authors cited Hoyles (1981) regarding her study of 
the perceived causes of math anxiety. Some of the commonalities 
found include: (a) satisfaction is more often derived from success, not 
effort, (b) dissatisfaction is commonly blamed on the teacher, (c) a 
sense of inability was an internalized feeling and was displayed as 
inadequacy and shame, (d) students were able to recall more negative 
experiences in math than in any other subject, and (e) less anxiety 
was experienced in environments where conceptual understanding was 
stressed. This study illustrates the by-products of the misconceptions. 
Math learning is cumulative and if there is an interruption to the 
continuum, the frustrations tend to build. The math curriculum 
sections the skills into grade levels with the expectation that students 
learn a skill set that is specific to the grade. As students move up 
through the grades, the tasks increase in complexity and are reliant on 
the previous learning. To work effectively with numbers in the 
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thousands a student must have mastered the lower number patterns. 
This system of instruction suits the learning styles of analytic learners, 
where information is presented sequentially in a step-by-step process. 
It is very difficult to function when portions of the continuum are 
missing and fundamental skills may be weak when students miss 
instruction. Absences, personal trauma, attention deficits, a reluctance 
to participate, a need for more repetition, or a lack of readiness are 
some of the challenges that make learning math so difficult. Anxiety 
develops when students perceive a lack of ability and then are thrust 
into math experiences beyond their comfort zone. Teachers are 
developing greater awareness of the continuum of skills and reform 
efforts encourage diagnostic assessments to provide instruction for 
student needs, not program needs. 
Anxiety regarding mathematics has become a societal norm. 
Too many adults justify a child's struggle by claiming their own 
inability. Greater awareness and early intervention can break this 
cycle. 
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Literature Summary 
An investigation into misconceptions, attitudes, and anxieties 
may enhance an understanding of the challenges faced in a classroom. 
The volume of literature regarding attitudes towards numeracy is 
minimal compared to the research specific to content and pedagogy. 
This parallels the comparison of research dedicated to the affective 
domain as compared to the cognitive domain. Typically, decisions 
regarding the direction of mathematics education are guided by 
achievement scores with little regard to disposition. 
Surveys have shown that younger students feel more confident 
in their abilities and are more willing to participate than are older 
students. We know that as students move towards secondary 
education, they develop false concepts about their ability which in turn 
can affect their motivation levels. Research reveals that the traditional 
methods of teaching have fostered negative attitudes toward 
mathematics as well as misconceptions regarding who is able to learn. 
Negative experiences lead to frustration and anxiety that, if not 
corrected, can leave lasting impressions that may limit career choices 
and may scar a person's concept of self. Research has found that 
learning environments which foster conceptual understanding and 
success can facilitate intrinsic motivation and the development of self-
confidence. 
Prominent authors share incredulity at the slow pace of reform. 
Mighton (2003, p. 22) and others believe that students are not 
receiving an education that will inspire numerate life-long learners. 
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Refinements to the BC Mathematics IRP's keenly attend to the 
development of confidence, appreciation, value, commitment, positive 
attitudes, perseverance, curiosity and risk-taking behaviours. These 
goals encourage conceptual understanding by promoting problem 
solving that involves using communication and making connections. 
We need to listen to our students, respect their views, and use 
that knowledge to promote quality learning for all students. 
Study Contribution 
I believe this study will contribute to the knowledge base in 
several ways. As the findings are shared, conversations specific to 
mathematics will be stimulated. First, survey results could provide 
valuable information regarding the current state of attitudes towards 
mathematics in our elementary schools. The information shared with 
teachers could stimulate reflection on practice and support for 
modifications of strategy or resource use. For administrators, an 
awareness of the tone could stimulate discussions regarding the 
fostering of positive attitudes in their school specific to math and then 
beyond. For district staff, the data may identify areas that require 
greater support. Examples may be the promotion of conceptual 
development, a general understanding about the value of encouraging 
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positive attitudes, or a need for materials that aid erasure of negative 
beliefs and improvement of self-efficacy. Parents may more fully 
understand the key role they play in their child's success. They can 
help their child realize the value of mathematics in the home or at 
work. Finally, the students may better realize their beliefs by being 
asked to reflect on their attitudes. They may learn to better appreciate 
the value of effort, positive attitudes, and goal setting. 
This questionnaire has potential application to schools beyond 
our local district. If found to be an instrument that is easily 
administered and readily analyzed then teachers, schools, or districts 
could employ the tool to understand the attitudes and beliefs of their 
students more clearly. The Ministry of Education satisfaction survey 
has potential to delve into disposition in more depth, therefore I plan 
to share results with the Ministry. There should be one or more 
questions specific to numeracy on the staff survey. This study may 
influence greater attention to the affective domain. 
CHAPTER THREE 
DESIGN AND METHODS 
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Two surveys were created to explore attitudes. The student and 
adult versions, though differing slightly in presentation, probe most of 
the same ideas. 
Research Methodology 
A survey of attitudes required a questionnaire format. This is a 
non-cognitive instrument that measures interests, attitudes, self-
concept, and beliefs. (McMillan & Schumacher, 1997) 
A questionnaire was chosen because of the relative ease of 
reaching hundreds of participants. The form asks the same questions 
of all participants in identified groups as well as ensures anonymity 
should the participant wish it. Because these questionnaires seek to 
explore a relatively uncharted area, the questions were written 
specifically to query mathematics learning. No existing instrument was 
available to apply to the goals of the research. 
The questionnaire employed mixed quantitative and qualitative 
methods research. The closed-form questions were scored on a five-
point Likert scale . Analysis used quantitative methods that allowed 
comparisons between various groups. The responses to the open-form 
questions were recorded for the whole group and then themed and 
coded for qualitative analysis. The quantitative portion is non-
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experimental and uses descriptive statistics. Central tendencies, 
frequency distributions, and relationships were analyzed. A Student's 
t-test was employed to compare attitudes between genders and 
between regions. The effect size judged the significance of the 
findings. The qualitative analysis illuminated themes through a 
constructivist grounded theory design (Cresswell, 2005, p. 395). As 
the researcher, I was interested in the views, beliefs, feelings, and 
assumptions of the participants. The analysis was exploratory to 
discover themes and descriptive to document the ideas (Marshall and 
Rossman, 1999). 
Sampling 
The target population was all School District #28 students in 
grades 5 and 6 along with their teachers. I sent a class set of surveys 
accompanied by a letter of introduction and rationale to the teachers of 
each class holding grade five or six students. My goal was to survey 
the populations however only 73°/o, 30 of 41 classes and 44°/o of the 
43 teachers responded. Nevertheless, I feel there is a representative 
sample of the student population with: 209 female and 160 male 
students for a total of 369 of a possible 598 students, or 62°/o of the 
grade 5 and 6 student population. Within those numbers are 81 
students from rural schools and 287 from urban schools. The grade 
distribution consists of 183 grade 5 students and 186 grade 6 
students. 
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The adult portion of the survey was not meant for broadcast 
sampling. The intention was to gather background information for 
simple comparisons. The sampling was not representative in that the 
survey was offered to anyone who had contact with the Numeracy 
Resource teacher and was willing to share their thoughts. 
Instrumentation 
The student survey included fifteen questions with responses to 
a five-point Likert scale ranging from "strongly agree" to "strongly 
disagree". The second page held open-form questions that asked for 
written responses . The adult version has a series of statements to 
which participants responded on a scale from "always" to "never" and 
then allowed for written comments if the volunteer chose to share. 
Construction of the survey was completed after consultation with 
UNBC supervisors headed by Dr. P. MacMillan, the Director of 
Curriculum for School District 28, Cynthia Bernier, four teachers, and 
two parents. Considerations included readability, spacing, ease of 
completion, responses from special-needs students, and the range of 
questions to include. See Appendix 2 for survey samples. 
Data Collection 
Surveys were sent to schools and returned via the district mail 
system. The forms were colour coded per grade level and included a 
coding system to allow tracking of the respondents. 
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The quantitative data were recorded on a spreadsheet on which 
responses were summed to ensure accuracy of the data. Mean scores 
for student responses and for question responses were tabulated to 
gauge attitudes towards each statement. For the district reports, basic 
percentages were calculated for each closed-form response and 
presented with the means to ensure teacher comprehension. For an 
overview, the total number of responses for each category (agree, 
neutral, and disagree) were tabulated to show the degree of 
agreement with each statement. These percentages more fully 
indicate the tone of response. Responses to the open-ended questions 
were sorted by theme. 
Validity 
Validity for this questionnaire is a judgement of the 
appropriateness of the instrument to provide specific inferences, 
decisions, or uses that result from the scores that are generated 
(McMillan and Schumacher, 1997). Test validity is the extent to which 
inferences are reasonable and appropriate. For a numeracy 
questionnaire, validity relies on encouraging a high rate of return and 
on offering anonymity to encourage honest student responses. 
Internal validity. 
Though non-experimental, issues of internal validity were 
considered. Neither history nor regression is a threat because the 
questionnaire is a one-time event for all students. The selection threat 
49 
is null because of the inclusive nature of distribution. The main threat 
is the instrumentation and its use by various teachers. Students will 
not receive the same instruction or level of support. This element 
cannot be quantified because it is part of the limitations of the study. 
External validity. 
I believe that the results adequately represent the whole of the 
population. 
The Hawthorne effect or the novelty effect, described by McMillan 
and Shumacher (1997, p. 189), may be a small concern for this study. 
During a survey, subject behaviour can vary from the norm. I trusted 
teachers to conduct the questionnaire with sufficient gravity to 
encourage students to respond sincerely. 
Reliability 
Subsequent use of the questionnaire will determine reliability. 
Being the first survey to determine a baseline of attitudes, this study 
will guide modifications to future versions and potential future use. 
To be an effective tool for the district, the study should be on-going, 
potentially every two years, depending on determination of value. 
Ethical Considerations 
Conducting a district survey meant ethical considerations centred 
on permission to participate. Permission to conduct the research was 
granted by the Superintendent of Schools, Mrs. Sue-Ellen Miller. 
Teachers, though, controlled the issue of permission by choosing to or 
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not to participate in the survey. Teachers were encouraged to allow 
their class to participate and offered small tokens of appreciation. 
Since the questionnaire was conducted with confidentiality, the 
students were protected. Adult participation was restricted to 
volunteers. Care regarding participant identity involved ensuring that 
no student names were attached to reports that were released to 
teachers and administrators. Only the teacher received class specific 
data. Teachers and school administration received school-level 
analysis. All participants received whole district data. A layering of 
results distribution allows only the individual teachers to make 
comparisons from their classes to the district data. 
Data shared with district administration contained the district 
perspective so that class comparisons were not possible. Any results 
that were shared with the public contained only district data and 
generalizations from that data meant to inform those who were 
interested. 
Summary 
We know that myths regarding the learning of mathematics can 
lead to misconceptions, which can create anxiety. The first step for 
dealing with an issue is to become aware of the prevalence. The 
information collected will attract attention to the affective domain in 
mathematics education. A greater awareness of the attitudes currently 
held can enhance the efforts of the reform movement. I appreciate all 
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participants and respect their beliefs. We can now use this information 
to address the issues of anxiety and motivation. The themes identified 
can stimulate ideas such as attribution retraining in the primary years 
to erase the presence of misconceptions. 
CHAPTER FOUR 
RESULTS 
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Two main topics were explored with this research. The first is 
the attitudes of students and the comparisons possible between 
student groups. The second portion deals with results from the adult 
surveys along with similarities or differences of attitudes between the 
student and adult participants. The results will be organized to answer 
the questions posed in Chapter One. 
Charts of specific results are included in Appendix 6. Portions of 
the school district report that was shared with teachers and 
administration is in Appendix 7. 
Student Results for Likert Type Items 
Statements and sample record sheets 
The first portion of the survey includes Likert type statements for 
which students were told they could respond as they wished. Though 
a total of 369 students participated, the sample number varies. 
Mean scores were calculated for the whole group as well as for 
sub-groups of grade and gender. Table 7 displays the overview of 
mean scores, standard deviations and sample number for each 
statement. 
Table 7 
District Wide Results for Likert Type Items 
Ite~~-- ~-- . , Item Stem, fM j SO j N r-- -~~~~~ :~~- ---~ ---· ·--~----- ~--~.:~-~-1~;l~ 
;2 I believe that I am good at Math. 13.84 1 0.89 , 368 
3 I I believe that I _can learn Math 4.34 0. 78 367 
4 I I believe that Math is important 14.44 1 ~.91 j 368 
1
s . I I enjoy M~th classes ·-· 13.31 k 18 , 366 
6 ··· t; :;r:-~:::::::~~::- - ~--- ·-~- ·-F-~1 ~~-~; ~ ~~~-
7 1 I study and prepare for Math tests . . 13.52 1.19 368 
~~~~k-~::.~~~a~;:~ :------=--T~s ]~~of~; 
~9 Jr am encouraged to work hard in Math . m. •• • 14.06 10.93 . 366 
:10 I I am praised for my work in Math 13.6;rl.10 1 366 
:11 I I enjoy solving problems in Math 13.28 11.27 366 
1
12 I I am willing to ask questions in Math ... , 3.95 11.08 j 368 
:~~---T~~~=~~~:~~-~~:.t;:h -=h~:;~~~~: 1 :·.;-~r-~4 r ;;~~ 
) 14 . jr look forward to learning Math in highschool 3.05 1.31 369 
~Trwill get a job I like that uses Math . . ... m I~ 1.23 368 
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Responses were also totalled by level of agreement with the 
statement as displayed in Table 8. Students were asked to rate their 
agreement with the statements on a Likert scale from strongly agree 
to strongly disagree, from 5 to 1. The student responses naturally fell 
into three sections. The seven statements that ranked the highest, 
having the strongest positive attitudes, scored means of 3.84 and 
higher. These statements deal with self-efficacy and the support 
students feel is available to them. Students feel strongly that they are 
capable and that mathematics is important. The mid-range segment 
scored means of 3.41 to 3.62. These statements deal with an 
enjoyment of the subject and a willingness to participate in math 
classes. The least positive grouping scored means from 2. 75 to 3.28. 
Students are less positive about doing homework, solving problems, 
and anticipating math beyond elementary school. 
Further, the scale was blended to form the categories of agree, 
neutral, and disagree for general reporting. The responses for each 
statement are recorded to allow comparisons between grades and 
genders. Samples are shared for several questions and a complete 
collection is available in Appendix 6. 
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Table 8 
Level of Agreement Response Totals by Percent for Statements 1 to 15 
Grouped into High, Mid-range and Low Categories. 
I % % % % ! % i ! 
Strongly Agree Neutral Disagree 1 Strongly 
Agre~ 1 Disagree 
Item Mean 
1 3. 84 1 21 1 51 i 2 o 6 r 2 1 1~---#~3~---r---4-.-34. 1 49 ~~ 7 3 1 1 I 
#2 
i_ I 41 i . -i 1
# 4 l 4.44 ! . 64 . I .. 23 ; 9 . .. 2 ' 2 I 
I ' I ' ' . I ~! ~l_- ~:~-r--;-T:~ ·G; t--~·-+ ;--1 
I f i 1 # 12 1 3.9s ; 38 34 l 17 i 8 1 3 1 
1 
........ -"-·"·-·----.. ·"-l- ................................... r .................... ~--"~~--- , .................... ... ................ T .................. ~ ... ~--~ .. ---T"·· .. ·"--------............... _ .. ..,;..._ __ ~ ............... ·---l 
\#13 I 4.24 j 52 .. L 31 ! 9 L 3 j 5 . I 
I# l l 3.46 1 20 J 34 l 27 t 13 I 7 I 
r;;5-··r ;_; 1- ·r --1~-~ -T-2~- T~l-~ l 
# 7 1 3.52 J __ 23 l 33 1 23 l 14 ! 7 ~ 
,# 10 1 3.62 r~· 24 ~-- 33 1. 29 l 9 r 5 
~ 2.75 :~r 18 21 22 i 25 
# 11 3.28 ., 20 I 27 25 ! 16 .I 11 I 
# 
14 
. -·--3~_. __ oo ___ s1 _____ --~l_,_:.i ..... . ------·" -1~_ .. _.4~_"-_ ........... "1·- 1_ _______ ~1-~7 .. ...... ... ............ i,·!i_-~---~-----4~?1 ........ """ ··"--"--!·;,·!; -"~--.. --~1~~61 ..... _ ... ~.11 .... ~ ... ~ 11 ...~7---- ......... " .......  i1 r~--~-~~-~:~r- ~ ______ .. . . ~ _ . _ __ _ : __ . .... . .. L _ . i 
Further reporting will group the responses for each agree and 
disagree as shown by the distinct vertical lines in Table 8. As well, 
results for subgroups will be presented for consideration. 
Research Question 1 
What do the students in grades five and six believe about their 
ability and efforts in mathematics? 
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Highest range scoring statements regarding self efficacy and the value 
of math 
The strongest positive attitudes emerged for seven statements 
that dealt with self-efficacy and ideas that math has value, that 
students are able to learn and that students work hard with a good 
support system. The means for these statements ranged from 3.84 to 
4.43. 
Results for both grades and genders were highly consistent for 
this set of items. The maximum range in the level of agreement 
between subgroups was 8°/o while the statements regarding student 
belief in ability to perform and ability to learn scored within 4°/o for all 
subgroups. The level of disagreement with these statements is near or 
less than 10°/o. 
A trend consistent with the Ministry of Education Satisfaction 
Survey has been revealed with the minimal yet noticeable decrease of 
positive attitudes from grade 5 to grade 6 results. Further, as shown 
in Table 9, survey results indicate a minimally stronger positive 
response by females. The decrease in agreement inflates the neutral 
numbers as the faction that disagrees remains more constant. 
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Table 9 
Statement 4 I Believe That Math is Important. 
- - -- - ~ ... -~--· r~· - . ' 
,l 
l 
Gender Grade Totals 1 
I 
Female % 1 l _ r Female T?tal % ! Grade 5 Grade 6 
:Agree 
i 
90 I 87 --l 88 1 i ' . ., 
' 1 ! ,Neutral j 6 10 8 I l 'Disagree l 4 3 4 
i I l I Male % i Male Total 0/o ~ . +--
l ~ .Agree J 86 82 84 ! l ' 
1 , -------; Neutral l 9 13 l 11 
T 
J 
•Disagree 5 l 5 ~ 5 ' -·· ' l I I i Grade Total % ! Grand Total % -·-· 
f :Agree 
i I t 88 85 87 ,. 
i l l !Neutral ! 7 11 9 ! 
! i l I Disagree j 5 4 4 
The trend continues in the same manner for the statements 
regarding encouragement to work hard and parental support. The 
grade 5 students and girls as a whole scored higher levels of 
agreement than did the grade 6 students or the boys as a group. 
With 78°/o overall agreement, students indicate that they felt 
encouraged to work hard. Of interest is the gender breakdown where 
83°/o of girls agreed as opposed to only 72°/o of boys. 
Mid range scoring statements regarding liking and engaging math 
The second group of items have means between 3.31 and 3.6. 
This indicates a shift to a more neutral view of the statements with 
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nearly a balance between those who agree with the idea and those 
who are neutral or disagree. These questions deal with a liking of 
mathematics or an enjoyment of engaging the math. All statements in 
this group received less than 60°/o agreement. Refer to Table 8 for 
details. 
Math classes are not popular for a nearly half of the students 
surveyed. These results show consistency between the subgroups for 
this query. 
The remaining three statements demonstrate a trend of 
decreasing positive attitudes from grade 5 to grade 6. In each, a 
grade 5 group scored the highest in level of agreement while the grade 
6 boys consistently scored the lowest. 
A notable decrease in positive attitudes towards liking 
mathematics occurs within the male subgroups, from 62°/o to 47°/o. 
The attitudes of girls are nearly identical with 52°/o and 54°/o. Table 10 
illustrates the differences between genders and the decline between 
grades. 
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Table 10 
Statement 1 I Like Math. 
i ~=-=~~ - -~~- ~~~---~-- ~~._____._, 
~ G~~-der _ _  _j _ Grade Totals 
--~~=F=e~m-~a-le=0=Yo4,-~-- ~G--r-a-~~T Grade 6 -r·---Fe--m~a-~le_T_o~t-~~~ -~0/c-o~-4- .  
--- -J 54 l. ___ .. s2 -I 
~-~~-,.! 30 I :2262~ - 1~- --~--·2 __ 8~~~J 'Disagree i 16 19 
Male -~o ~ r ...  . . ... ~--M~a-~le_T_o_t_a~l ·~0/c~o--~ 
._-~·--~----~ .. --.. ;-··· -~~---~-~-1 -1~- - ~---~ 
Agree I 62 1 4 7 1 54 
Neutra; -- l 16 ~5 J----
1 Disagree ~------;;--- I . ___ 1;--r--------2-~o----~~ 
~Grade Total %~-----~---~-~--~~~--G-r_a_n_d_T~o-t_a_l -0/c=o~--(--"--· --r 
;Agree l 57 1 50 I 
~~l~~~-· --~·· ---··· T~- - ·-··--· .. --•~N~e~U_tr.~a __ ~ ~- -~-~-~-~--~ - - 24 __ +-_ _. 30 ___ i ___ 26~----~ 
'Disagree j 19 j 20 I 20 
lAgree 53 
;Neutral 
26 
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A similar phenomenon appears for the statements regarding 
receiving praise for effort and willingness to prepare for tests. Grade 6 
boys again scored the lowest in agreement at 42°/o and 38°/o. Except 
for one area, the girls demonstrate a greater level of positive attitudes 
for this grouping of statements. 
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Lowest scoring statements regarding homework, problems, and further 
math 
The final group of statements cluster with means between 2. 72 
and 3.28. All of these statements had less than 50°/o agreement in all 
but two sub-groups. Not surprisingly, these topics dealt with 
homework and problem solving. Unexpected was the neutrality and 
negativity expressed regarding mathematics of the future; upper level 
math and that used in future employment. 
Consistency of results emerged for the statements regarding 
enjoying math classes and learning math in high school. The level of 
agreement ranged minimally for the subgroups averaging 50 for the 
first statement and about 40°/o for the later. 
Grade differences are seen in the area of problem solving . There 
is approximately a 10°/o decrease in the level of agreement for both 
genders from grade 5 to grade 6. When viewed by gender, this 
exploration is one of only two statements on which the boys of both 
grades scored higher in agreement than did the girls. 
Gender differences appear for the idea of pursuing a job that 
uses math. The girls in both grades outscore the boys in agreement. 
Table 11 displays this gender variation. 
Table 11 
Statement 15 I Will Get a Job I Like that Uses Math. 
' !-·· 
i 
! 
! 
' 
;Agree 
·Neutral 
· ·•·· · 36 l 36 1 36 
39 41 l 42 I I 22---+-~,----2-3----4 r-·~-----{ 
Disagree 25 
Male Total% 
Agree 
!Neutral j 43 j 39 J 41 
.,r-D-is_a_g_r_e_e _____ 
1 ---3-5----+~---3-3-~-l----3-4----1 
; Grade Total 0/o l j l Grand Total 0/o 
·~r . 
;Agree I 30 j 32 I 
~~~-:·~~"~ ;-·---- ·· ···-  -- --- ·- ··--r·· ----·-------~~ -- ······ - r ---··· --·---~-~ -· --- -----1····----·-----·--· ·-----~- ~-·-- ··---···· -·- -----
r··-· ·-···-..• ·--·--· --·-· ··--·--"·. ··--·-- -------·-r· ·----··-·--··········-·····---···-········--··-··r· ··- ·· ··· ·---·····-·--··--···"·······-~---"··-r··-··-······· ..... ·-· ·-·········-···· .. ··---·- ---. ···-·----·-·· 
.Disagree i 29 27 28 
31 
Student Results for Written Response Questions 
Questions for Written Responses 
Students shared their thoughts and beliefs regarding the 
questions listed in Table 12. The number of responses varied greatly 
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with many students putting questions marks, writing "I don't know", or 
leaving questions blank. Certain queries elicited a simple "yes" or "no" 
while others did not provide enough space for all that the student 
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wanted to share. Certain questions allow a quantitative description 
because of an agreement or disagreement with the idea. 
Table 12 
Written Response Questions 
16. Are only some people able to learn math well? 
17. Are girls or boys better able to learn math or are they 
equally able? 
18. Is there only one way to figure out an answer in math? 
19. Are people from other countries better able to learn math 
than are Canadians? 
20. Have you ever felt frustration during math time? 
21. Have you ever felt embarrassment during math time? 
22. Do you sometimes avoid doing your math work? 
23. Do you sometimes worry about math tests? 
These questions seek to explore student attitudes regarding the 
common misconceptions and the potential anxiety that can develop 
from experiences and feelings. Questions 16, 17, and 19 address the 
misconceptions about who is able to learn math. Question 18 falls 
within the misconception realm however relates more to the 
application of the mathematics than to ability. Questions 20 to 23 deal 
with student experiences that form their disposition towards 
mathematics. 
Student Responses 
Misconceptions. 
Students generally agree that all people are capable of learning 
mathematics and that genetics has little or nothing to do with this 
ability. Regarding general ability and cultural ability, the discussion 
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was minimal compared to the volume of comments shared regarding 
potential gender differences. 
For the general question regarding ability, grade 6 students are 
the strongest advocates for equality at 76°/o. Though this means that 
nearly a quarter of students say that only some people are able to 
learn math, the rationale dealt mainly with the presence of a learning 
disability. Students believe that all people can learn but those with 
learning difficulties will find it more difficult. The difference between 
the positive and negative beliefs is in the vision of possibility where 
some can learn despite a learning challenge while some cannot learn 
because of that challenge. 
Other themes include the choices that students make, the time 
that is devoted, the effort that is extended, or the attention that is 
paid. Essentially, the varying level of involvement is cited as the main 
reason for the various rates of learning. 
Sample responses for the question regarding general ability to learn 
• "All people can learn really well but I feel like we are not doing it 
as much to learn. I think we need to make more time for the 
subject to learn it well." 
• "We are all equal, we just need to pay attention in class." 
• "Some people don't like it and don't want to learn or some people 
are not good at it and they think they can't do it so they don't want 
to learn and they don't learn." 
• "People with disabilities can't." 
• "I think everyone is able to learn math well but some make the 
choice not to learn it." 
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Specific to cultural and gender equalities, more than 80°/o of 
students responded that there are no genetic differences between 
groups. The questions regarding culture generated strong resistance 
with 85°/o of students believing that Canadian students are as able or 
more able than are students in other countries. Reasoning centred on 
certain cultures having greater access to education . All responses 
focussed on having the opportunity to learn. 
Countries in Asia were identified as having more capable learners 
by most of the 15°/o of students who believe Canadian students are 
less able. Some students were specific in targeting Japan, Korea, 
China and India. 
Sample responses for the question regarding cultural abilities 
• "Equal because we all have the same brain capacity to hold all the 
math information." 
• "People from other countries might be able to learn math faster 
but we are all still able to learn well." 
• "It doesn't matter whether you are from Africa or Canada, it just 
matters about the teacher." 
• "Canada is the smartest country in the world. We invented smart." 
• "I think Japanese are better at math. I strongly agree that it's 
true." 
• "We had a Korean exchange student who figured out an 
impossible question!" 
Only one comment identified a key determining factor for the 
differences seen between cultures. He wrote, "Yes, because some 
countries like Korea have academies. You go to school at regular 
times and then after school you go to a school that is open from 6 at 
night until 11 or 12." This student knows that Korean students have 
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more opportunity to learn. None of the 15°/o referred to genetics to 
explain the differences. 
The question regarding the misconception of gender variances 
inspired the most comments. As a group, 87°/o of students declare 
that boys and girls are equally able. The core themes for this group 
are the choices that students make and the effort that students 
extend. 
Sample responses for the question regarding gender equality 
• "Just because they are different genders doesn't mean one gender 
is dumb. They learn equally." 
• "Gender doesn't affect thinking." 
• "They are equal because if boys get enough physical activity then 
they can do their work like math better. Girls have a very reliable 
sense that causes them to settle down and be quiet." 
• "I think they are equal but girls mature faster so I think they enjoy 
math more than boys." 
• They are equal because girls can do anything boys can and boys 
can do anything girls can." 
Thirty-eight students believe there are gender differences. 
Sixteen boys and sixteen girls believe that girls are better able to learn 
math. The strongest theme promotes girls as better at attending, 
listening, and following through with homework. they are also more 
willing to ask questions. Statements of girls being better were 
frequent but no one expressed a genetic reason for the belief. All 
responses centred on behaviour. 
Sample responses for a belief in female superiority 
• "I think girls can learn better because they pay attention and us 
boys can't." 
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• "Girls are better because they are more patient." 
• "Girls can because they mature faster." 
Six boys believe that boys are better able; however, rationale for 
the belief was sparse. One boy did cite genetics as the reason by 
saying, "guys are slightly better because their brains are different." 
Overall, the results reflect that progress has been made regarding the 
misconception that gender affects ability. 
The strong belief that all people can learn math matches the 
most positive group of scaled responses with items relating to self-
efficacy, a belief in their own ability, scored the highest. 
While many adults were taught that there is only one way to 
calculate answers, students strongly believe otherwise. 
A resounding no was the answer from 97°/o of students and most 
of them just wrote "no". For the seven students who wrote "yes", it 
depended on the question giving the sense that they too knew of 
various ways to figure answers in certa in situations. The solo theme of 
the few explanations centred on the variety of strategies available. 
Sample responses for question 18: 
• "There are probably so many ways that we still don't know them 
yet." 
• There may be a very popular way but some people have different 
ideas that work just as well as the most popular." 
• "No way! There are so many ways! I think that there are tons of 
ways. Like breaking it into steps or figuring it out slowly. It really 
depends on the kind of question it is." 
67 
Anxiety: Experiences and feelings regarding frustration and 
embarrassment. 
Only 23°/o of respondents report that their math learning has not 
been frustrating and 69°/o feel that their experiences have not led to 
embarrassment. Inversely, 67°/o have experienced frustration and 
31 °/o have endured embarrassment. These issues generated the 
greatest number of written comments. 
The students who report no frustrations share a confidence and 
ease with math that fosters a desire to work hard and do well. The 
comments are rich with self-efficacy. One student shared that his 
father frequently declares a familial ability in math. 
Sample responses from confident students for question 20 
• "No actually, math is a piece of cake for me." 
• "I love math. It's the most relaxing subject for me. I love it." 
• "No, because I know the work and understand what to do in this 
class." 
For 77°/o of students, math experiences have left them feeling 
anything from mild frustration to trauma. The responses were 
emphatic and numerous. Students revealed a dislike of the subject 
and a belief that math is too difficult for them to learn. Specific 
comments further exposed elements of anxiety and public humiliation 
along with a complaint of having inadequate instruction and support. 
This question allowed students to voice the frustrations about math 
that are evident in the negativity to scaled statements regarding liking 
math and enjoying math class. 
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Students offered further specifics by identifying activities and 
skills that are sources of frustration. Mad minute tests emerged as a 
frustration because of the need to be quick, the need to know the basic 
facts well, the pressure of tests, the potential for humiliation, and the 
sense of being less able than are their peers. Students do not 
appreciate: having to tell their scores aloud, earning attention for 
being slower or getting more wrong, being subjected to repeated time 
pressures when they are not confident with the facts, and wasting time 
when they feel they are not learning. Other sources of frustration 
came from learning specific skills like division, fractions, decimals, and 
geometry. Relating to the discussion on the continuum of math skills, 
several students felt had missed a portion of the continuum and that 
they had been left behind after the absence. As further indication of 
the depth of frustration, some students mentioned specific grades or 
dates that are negatively fixed in their memory. 
Sample responses from frustrated students for question 20: 
• "I feel dumb because the people around me are smarter than me." 
• "I have gotten very angry when I couldn't finish or figure out a 
question." 
• "Yes, all the time, when people start to finish and I am on the first 
question." 
• "When I don't understand the questiGn and everyone else is like 
'yeah, this is easy' when it is actually hard for me. It can get so 
frustrating that I end up crying or getting moody." 
• "When the question doesn't make sense and I don't get a straight 
answer from the teacher." 
• "Mostly because no one understands the way I need to understand 
the question." 
• "When I had to say my score on the mad minute in front of the 
whole class and they laughed at me." 
• "When the class started division and I was sick so when I came 
back I had no clue about what to do." 
• "Yes I do and at some points I just have to take deep breaths." 
The results for embarrassment are nearly the reverse of those 
for frustration. Fortunately, a majority of students, 64°/o, report that 
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they have not experienced embarrassment during math classes. These 
students may experience frustration but usually find ways to handle it 
and avoid embarrassment. However, there are two sides to this 
situation. Some students report accessing strength of character to 
deflect potential embarrassment while others indicate choices to 
withdraw and use avoidance. 
Sample responses from embarrassment free students: 
• "I feel confident." 
• "If I get it wrong, well, oh well." 
• "No because I usually do my best work and if I mess up that 
means I just learn more." 
• "No because there is no reason to be embarrassed because we are 
all equal in the world." 
• "No because I don't yell weird things out and if I get things wrong, 
I don't mind." 
• "No, because I rarely answer questions." 
• "No, because I don't put my hand up and I don't tell what I'm 
thinking." 
One third of students reported embarrassing situations and their 
comments are far more numerous than from those who feel secure. 
As with frustration, the fear of public humiliation permeated many 
responses. These students believe that they are less able than others 
and that this disability will draw negative attention. The comments 
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also serve to enlighten teachers as to the power that educators and 
peers have and may abuse to create painful and life-altering situations 
for less confident students. 
Sample responses regarding embarrassing times for question 21: 
• "Many times. When I answer a question that everyone knows but I 
don't and it shows I'm behind in class and I don't know as much 
stuff as the others." 
• "Yes, when the teacher asks me to do a question on the board and 
I am afraid that I will get it wrong." 
• "When I said the wrong answer and I didn't know it, everyone 
made fun of me for a very long time." 
• "Sometimes when I get low marks and have to say it out loud." 
• "If I have to stand up and answer and if I get it wrong every one 
laughs and I am embarrassed and mad." 
• "When I got 1/20 and the teacher made me tell the whole class." 
• "When I answer questions wrong I feel like I'm not smart anymore. 
I try to tell myself that it is only one question." 
• "When I was the only one left doing the math test." 
• "Yes, all the time." 
Anxiety: Engagement and effort regarding avoidance and worry. 
Approximately two thirds of students report that they do not 
avoid their work. The comments range from enjoyment and 
confidence to the drudgery of just wanting to get the work out of the 
way. Whatever the sentiment, most students say that marks are the 
main motivation. By striving for good marks, some students want to 
earn straight A's, some want to earn the Principal's Roll, and some 
want to impress their parents . 
Sample responses regarding non-avoidance of work 
• "That's crazy for someone like me." 
• "Never because I look forward to math homework." 
• "Sometimes I forget but never avoid." 
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• "I don't avoid because some math is fun and if questions are hard 
we just have to suck it up." 
• "I used to until I saw the mark on my report card." 
• "I always do my homework so I can get good grades but I still 
hate it." 
The reasons that students avoid math range from a lack of 
confidence and a lack of support to making choices that distract the 
student from the task. To a lesser degree, peer behaviours affect 
student choices. The essence of the sentiment reveals student 
deflection of responsibility and low self-efficacy. 
Sample responses regarding avoidance of work 
• "Sometimes I will because I will not get it and I need help with it 
or if it is not fun. I know math should be learning but it should be 
fun too." 
• "I will if it is hard and when my parents don't know how." 
• "Only when I'm not at home, doing chores, busy, don't understand 
it, people won't help me, when I forget my text book accidentally." 
• "Yes, especially when I have friends over." 
• "When I get nervous and think that it will all be wrong." 
• "Sometimes I don't feel like doing it or when I've had a bad day or 
when I have to go somewhere." 
• "Yes, because one person will say 'you suck' in public and then 
later say 'oh you're so good at it' so I don't know what to believe 
so I don't do my homework." 
The final question about worry was the only one to elicit a 
distinct gender difference. Only 42°/o of boys report a sense of worry 
as compared to 72°/o of girls. This result supports the Pajares and 
Kranzler study cited by Caplan and Caplan ( 1995) that found girls are 
much more anxious about math work and tests. Further inspection will 
be required to determine if the lower frequency of worry for boys is 
due to a confidence in ability or perhaps a carefree attitude exhibited 
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by boys. Previous research exposed the beliefs that girls usually more 
keenly attend to the work and exert greater effort. Does the higher 
degree of worry relate to a greater willingness to engage math and a 
desire to do well? 
For those who worry, the goal of earning good marks is again the 
main motivator. Within that goal comes the view that mathematics is 
a difficult subject that requires extra effort in order to do well. General 
test anxiety induces worry that is accompanied by an anticipation that 
poor results may lead to public disgrace. 
Sample responses regarding worry 
• "I worry both before and after because other people get better 
marks." 
• "I am always afraid I might get a bad mark and fail." 
• "Yes because some concepts are way too hard and confusing. 
Stop bringing new stuff in!" 
• "It is scary when I might not know an answer." 
• "Yes, because I get nervous and I don't want the teacher to call 
out the marks I got." 
• "Yes I do because all types of tests freak me out." 
• "Yes for the simple reason that I'm not good at math." 
• "Yes, because I don't have much time to study because of 
gymnastics, basketball and skating." 
A sense of confidence dominates the comments from those who 
are free of worry as they portray strong self-efficacy and a belief that, 
if results are not desirable, they can learn from the test experience. 
Sample responses regarding a lack of worry 
• "No, because when I stay calm, I just fly right through." 
• "No, because the teacher taught us well and I know how to do 
things really well." 
• "I know if I do terrible, I can do a retest." 
• "No, because I think it is exciting and I want to see my mark and 
think that it is one more step to becoming a lawyer." 
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• "No, because, like my dad says, all people in my family are good at 
math." 
The last comment embodies the sense of confidence that we 
wish for all students. 
Summary 
The education system has made gains regarding mathematics 
education. Student self-efficacy is very good. Most students believe 
that they can learn and that it is important to learn. Most students 
indicate beliefs that counter the misconceptions to which many adults 
still cling. The move from rote learning of processes to conceptual 
understanding is well underway as evidenced by the strong support for 
having multiple ways to figure answers. Though these positives are 
apparent, there continues to be a great need to improve attitudes by 
developing a love of math and a willingness to engage that math. 
Research Question 2 
Are there differences in beliefs for grades, genders, or locations 
of students? 
Further analysis of the quantitative data allows descriptive 
statistics in an attempt to determine the population mean. This was 
done by comparing the three sub-groups of grade, gender and 
location. The data, two independent samples, were analyzed with a 
Student's t-test for each statement within each sub-group using an 
alpha of .OS. (Hurlburt, 2006). 
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From there, the effect size, Cohen's d, was tabulated to 
determine the practical significance of the results. We may see a 
difference on the graphs however; any difference found may be within 
a reasonable range of the other resulting in no significant variation in 
beliefs. When comparing the means, the effect is described as trivial 
when less than 0.2 to large at more than 0.8. 
Analysis by grade 
Figure 1 displays the comparison of means between grade 5 and 
grade 6 students. Variations between the scores are minimal with the 
largest difference being 0.16. Neither grade shows consistently 
stronger positive attitudes. When viewed as means, the queries that 
noted a decrease in positives attitudes from grade 5 to grade 6 are not 
apparent because the decrease was noted mainly for grade 6 boys. 
Their results were compared to the other subgroups. Many times the 
grade 6 girls scored higher or similar to score for grade 5 girls. Within 
this cohort of boys, there is a trend to increasing negativity towards 
mathematics. 
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Figure 1. District Likert item means grouped by grade. 
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As might be expected from viewing Figure 1, there is no practical 
significance in believing that the differences noted between the grades 
are worthy of consideration. Many of the mean scores are mere 
hundredths in difference. Table 13 displays the t-test results for the 
15 Likert scale statements. All the t results are lower than tcv of 1.96. 
Only three comparisons generated a Cohen's d result of greater than 
0.1, meaning that all comparisons can be described as trivial effects. 
Thus, there is no significant difference in attitudes between the grades. 
The large sample size combined with the trivial effect sizes allow us to 
believe that the means scored by the sample groups would be 
representative of the population mean. 
Table 13 
Grade Differences for Likert Type Statements 
Item# M Grade 5 M Grade 6 Df t p 
1 3.46 3.46 367 -0.021 .98 
2 3.83 3.84 367 -0.108 .91 
3 4.36 4.33 367 0.439 .66 
4 4.41 4.46 367 -0.536 .59 
5 3.26 3.37 367 -0.896 .37 
6 4.04 4.17 367 -1.436 .15 
7 3.44 3.59 367 -1.211 .23 
8 2.74 2.75 367 -0.028 .98 
9 3.98 4.13 367 -1.513 .13 
10 3.54 3.69 365 -1.371 .17 
11 3.24 3.33 367 -0.712 .47 
12 3.97 3.92 367 0.387 .69 
13 4.28 4.21 366 0.575 .56 
14 3.07 3.02 367 0.355 .72 
15 2.99 3.03 367 -0.253 .80 
Analysis by gender 
d 
.002 
.011 
.046 
.056 
.093 
.149 
.126 
.003 
.158 
.143 
.074 
.040 
.060 
.037 
.026 
Figure 2 presents the comparison of means for gender. The 
differences seen on this graph demonstrate a trend towards stronger 
female positive attitudes. Girls scored higher means than did boys on 
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thirteen items, an equal mean on one item, and a lower mean on one 
item. These results mesh with the literature that indicates an 
increasing female presence in formerly male-dominated, math-related 
domains. It also matches the strong self-efficacy demonstrated by 
females on the written responses. 
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Figure 2. District Likert item means grouped by gender. 
As can be expected from viewing Figure 2, the effect size varied 
more for this pairing than it did for the grades. Of the fifteen 
statements, Cohen's d describes trivial effect for seven items and small 
effects for seven items. Table 14 displays the t-test resu lts for t he 
gender comparison. 
Table 14 
Gender Differences for Likert Type Statements 
Item# M Fema le M Male Df t p d 
1 3.44 3.49 367 -0.397 .69 .042 
2 3.85 3 .82 367 0 .354 .72 .037 
3 4 .34 4 .34 367 0.009 .99 .009 
4 4.47 4.39 367 0 .895 .37 .094 
5 3.35 3.26 367 0.739 .46 .077 
6 4.13 4.07 367 0.641 .52 .067 
7 3.67 3.33 367 2.746 .006 .288 
8 2.97 2.45 367 3.645 .0003 .383 
9 4 .15 3.93 367 2.279 .02 .239 
10 3.75 3.44 365 2.670 .007 .284 
11 3.35 3.20 367 1.125 .26 .118 
12 4 .05 3.83 367 1.972 .05 .207 
13 4.40 4.04 366 3.393 .0008 .357 
14 3.08 2 .99 368 0.676 .49 .071 
15 3.13 2.85 367 2.207 .03 .232 
Pairing data by gender created the greatest variation of results . 
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Seven items generated t results greater than t cv 1. 96 with probabilities 
less than .05 . All of these items deal with working hard, receiving 
encouragement, receiving support, and anticipating a job that uses 
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math. For these statements, we should reject the null hypothesis to 
say that females have stronger positive attitudes. 
In general, though the small Cohen 's d results indicate that little 
attention should be given to the differences seen between the boys 
and girls. Though for seven items the differences were non-significant, 
the demonstration of stronger female attitudes on thirteen of the 
fifteen items provides for interesting discussion regarding initial 
expectations and comparisons with adult results . 
Analysis by location 
Figure 3 portrays the comparison of means when grouped by 
location. Of the fourteen schools surveyed, six are considered rural. 
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Figure 3. District Likert item means grouped by location. 
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These schools are located in rural commun ities that vary from fifteen 
to ninety kilometres from town. The other eight schools are located 
within a fifteen kilometre radius of Quesnel. The rate of return differed 
greatly with every rural class participating as opposed to only 66°/o of 
urban classes. By a minimal margin , rural students report stronger 
positive attitudes than do urban students on nine statements . 
Table 15 
Location Differences for Likert Type Statements 
Item# M Rural M Urban Of t p d 
1 3 .55 3.44 367 0.795 .43 .100 
2 3.85 3.83 367 0.144 .88 .018 
3 4.36 4 .33 367 0.234 .81 .029 
4 4.43 4.44 367 -0.125 .90 .016 
5 3.40 3.29 367 0.734 .46 .093 
-·· 
6 4 .03 4 .13 367 -0.963 .34 .121 
7 3.46 3.54 367 -0 .516 .61 .065 
8 2.85 2.72 367 0.738 .46 .093 
9 3.99 4.08 367 -0.752 .45 .095 
10 3 .56 3.63 365 -0.515 .60 .065 
11 3.30 3.28 367 0.123 .90 .016 
12 3.99 3.94 367 0 .339 .73 .043 
13 4.34 4.22 366 0 .902 .37 .114 
14 3 .11 3.03 367 0 .305 .61 .065 
15 3.08 2 .99 367 0.526 .59 .066 
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Like the data for grade, this pairing does not cause us to 
consider rejecting the null hypothesis since all t values are less than tcv 
of 1. 96. Only four items earned an effect size of 0.1 or greater. Of 
these, the query regarding working hard in class scored the greatest 
difference of means for the groups of 0.13. Rural students feel they 
work harder but the difference is so minor that, for this comparison, 
again the results are not significant in either a statistical or practical 
sense. The rural students respond in the same was as do their urban 
counterparts. like the results found with gender, it is an interesting 
phenomenon. 
To extend the exploration, I further divided the groups by gender 
to compare the beliefs of rural and urban males and females. These 
tests yielded nothing of note with the largest effect size reaching 0.41, 
a value still considered to be small. 
Comparison of district data with ministry and TIMSS data 
The TIMSS data was for grade 8 students so a direct relationship 
is not possible however; we can compare results . Canadians students 
reported liking math on the TIMSS survey at a rate of 73°/o while only 
54°/o of School District #28 grade 5 and 6 students in Quesnel feel the 
same way. A goal for our district should be to match or exceed the 
TIMSS results. Subsequent surveys can chart potential progress. 
The TIMSS survey also explored self-concept students' beliefs 
regarding their capability in math. School District #28 results for the 
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statement regarding self-efficacy has been paired with Canadian 
results to reveal that 72°/o of Quesnel students would be categorized as 
having high self-concept in mathematics, more than double that of the 
national average of 35°/o. This comparison is not fair due to the grade 
spread but it does support the reflection of the BC Ministry of 
Education Satisfaction survey, included previously on page 20, which 
highlighted a drop in self-concept as students move up the grades. 
From that survey, the greatest drop accompanied the transition from 
elementary to secondary school. We cannot say for sure that these 
intermediate students will follow the same path as seems inevitable on 
the satisfaction survey; however, a few questions follow this trend and 
it creates the possibility of further probing to check trend consistency. 
Summary 
The graphs allow an inspection into the sub-groups to reveal 
trends of interest. All of the variations are minimal as shown 
statistically with t tests and Cohen's d analysis. Of greater importance 
are the commonalities that have been exposed. The similarities 
indicate that the statements that were grouped in high, mid range and 
low ranking by mean scores show strong similarities of attitudes 
through all sub-groups. Statements three and four are consistently 
high on all graphs while statements fourteen and fifteen are 
consistently low. All statements scored at similar levels through all of 
the sub-groups. 
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Students believe strongly that math is important and that they 
are capable of learning. The degree of positivity decreases when 
students engage math in class and at home. The lowest results identify 
the imperative need to help students make positive connections to 
their homework, to secondary math, and to how math can enhance 
future career opportunities. 
Research Question 3 
What do the adult participants of the survey believe about their 
math learning and ability? 
Teacher Responses 
The adult version of the survey was distributed to all teachers of 
grade 5 and 6. The population includes 15 male and 28 female 
teachers however only 3 men and 16 women chose to participate. 
Thus, the results will not provide more than interesting background 
information. This is especially true for male teachers since 20°/o, 
responded while 60°/o of the female teachers participated. The same 
tests were run on the teacher responses as were done with the student 
data. Greater variations were found in effect size; however, the very 
small sample size creates the possibility of Type II error where we 
might fail to reject the null hypothesis when we should actually reject 
it. 
Adults were asked to share their beliefs regarding the questions 
listed in Table 16 that were posed in both quantitative and qualitative 
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form. Participants were directed to rate their responses on a scale 
from always to never, 5 to 1. Questions 3 to 11 are stated in the 
negative and were scored inversely so that a response of always was 
scored as a 1 while never was scored as a 5. Therefore, higher means 
refer to a more positive attitude. Participants were also encouraged to 
explain their choices. 
Table 16 
Teacher Results for Likert Type Items 
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j
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I Do you like working with numbers? 
3
. 
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The mean scores show that teachers, as a group, scored within 
the positive range (>4.0) on only two questions. All the rest of the 
results lay within the neutral (> 3.0 - 4.0) or negative ( < 3.0) range. 
For further reporting, the questions are grouped into two 
sections. The first seven questions deal with participants attitudes 
towards their mathematics education and their current engagement 
with math with Table 17 comparing the means by gender. 
Table 17 
Teacher Means for Engagement of Math Grouped by Gender 
Questions regarding enjoyment and engagement of math 
Mean Scores 
Item# Item Stem Female Male 
1 Did you enjoy learning math in 
school? 2.94 3.33 
2 Do you like working with numbers? 
3.75 4 
3 Were you ever frustrated during 
math classes? 2.31 3 
4 Were you ever embarrassed during 
math classes? 3.06 4.33 
5 Did you ever avoid doing your 
math work? 3.44 3.67 
6 Have you publicly admitted an 
inability to do math? 3.31 4.67 
7 Have you deferred math tasks to 
someone you feel is more able? 3.75 4.33 
Of interest are the gender differences with greater variations than 
those revealed with the student results. 
Again, with the small male sample in mind, it is still interesting 
to note that all female mean scores are lower than male scores on 
questions rating experience and self-efficacy. The question regarding 
admitting a disability with math scored the greatest difference with 
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t= 1.98, with p < .05, and d = 1.25. The effect, though large, will not 
lead us to reject the null hypothesis. 
Regarding the question dealing with frustration only, two 
teachers reported that they rarely experienced frustration. The other 
responses ranged from sometimes to always. This may be indicative 
of many adult experiences with the traditional methods of process 
driven memorization. 
Written responses, though sparse, expose common themes. 
Most teachers enjoyed math until senior secondary classes when 
calculus, trigonometry, and statistics dominated. Practical math of 
finances and fun math like Sudoku emerged as the main applications. 
Frustrations came from learning the how but not why of math, from 
learning upper level skills that seemed to be of no use, and from the 
feeling that math was very difficult. Embarrassment examples all 
focussed on the humiliation of public exposure when lacking self-
confidence. Several teachers reported that they are very open about 
their struggles with math but only one woman said she -would defer 
math tasks to her husband. Others said that they will admit struggles 
but never defer because they like the challenge and sense of 
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accomplishment. None of the men would publicly admit to struggling 
or defer. 
The second set of questions deal with beliefs about the concepts 
of gender, culture, genetics, and having only one way to figure 
answers. The scoring ranged from strongly agree to strongly disagree. 
These results have shifted with women now holding stronger positive 
attitudes regarding who is able to learn math. 
Table 18 
Teacher Likert Item Means for Beliefs on Ability by Gender 
Questions regarding beliefs on ability 
Mean Scores 
Item# Item Stem Female Male 
Are only some people able to learn 
3.81 3.67 8 math well? 
Does a person's gender affect a 
3.75 3.33 9 person's ability to learn math well? 
Is there only one way to figure out 
4.69 3.67 10 an answer in math? 
Are people from other countries 
4.36 3.67 11 more able to learn math than are 
Canadians? 
As can be expected question 10, with the greatest difference, 
scored at= 2.35, with p < 0.05, and d = 1.48. This is a large effect 
of however it cannot be considered significant due to the small sample 
size. 
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Comments were minimal but powerful in that teachers believe 
that students have more opportunity than they did to learn math well. 
Learning styles and preferences were targeted as reasons for the 
perceived presence of a math gene. All respondents believe that all 
students are capable. The comments on gender equality are split with 
nearly half of those who shared comments believing that there are 
genetic gender differences that dictate math ability. Biology, brain size 
and hormones were cited as reasons for why men are perceived to be 
more capable. Several of these teachers believe that the gap is 
closing. The other portion believes that any perceived differences are 
a matter of different learning styles, of various teaching methods, and 
of socialization for or against math. 
Sample responses regarding gender equity for question 9 
• "Before, I used to think that males were better but now I find that 
males/females are able to perform to the same level. I think the 
gap is closing." 
• "There is a difference in the brain biology between males and 
females. Males are often more capable because of this difference 
at a young age of 5 - 12. Females can catch up due to teaching 
and learning." 
• "Men generally perform better in mathematical computations and 
women who did well were often discouraged by a lack of 
recognition." 
• "Some people, and it doesn't matter about gender or race, have a 
natural affinity for numbers or other mathematical concepts." 
• "I have seen equality of abilities among genders when learning 
styles are met, when students are able to interact with math, use 
manipulatives and real life scenarios. Outside support and practice 
time are also factors." 
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Beliefs about cultural differences all centred on the opportunities 
to engage math and values placed on math by any given culture. 
Several respondents alluded to the perception that Asians are better 
able but countered that with comments regarding effort and focus. 
Teachers claim to be teaching in a manner that is opposite from how 
they were taught. Most were taught in a rote manner where a specific 
process was used for each skill. This led to the belief that there was 
only one way to figure an answer. As a group, they have shifted 
towards teaching with encouragement to explore various strategies. 
They use a variety of methods to foster the development of conceptual 
understanding. 
Based on these results, it appears that female teachers are less 
positive about their learning and engagement in math but are more 
positive regarding who has the ability to learn math well. Men are 
more positive about their learning and ability and less positive about 
who is capable of learning. 
Adult Responses 
Twenty-four women and eight men willingly shared their beliefs 
and attitudes. These people were passionate about their experiences 
as most of them have strong negative memories. This group includes 
administrators, teachers of other than the target grades, and parents. 
Again the sample size is small so results will give us some insight but 
not allow reliable statistical distinctions. 
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The questions are scored, treated, and grouped as was done for 
teacher responses. With a grand mean of 3.31, the adults surveyed 
lean towards greater neutrality and negativity regarding their math 
experiences and beliefs. 
Table 19 
Adult Results for Likert Type Items 
: Item j -· - - - Item Stem . - - ~T M I SD N 
!#l . !Did you enjoy learning math in school> ~3 _0 l.OS 
:-r o you like working with n~lllbers? -~---+--~--~~~ 
!#2 . .. . .. . . - 3.34 0.97 32 
32 
' ~ Were you ever frustrated during math 
,#3 classes? 2. 50 0. 95 32 
1 ~· Were you ever embarrassed during math j r----.. . . . : --
~~4 .c)asses? _ . . .. . . _ . _ J 3.0~ 11:?3_! 32 
!#s 'Did you ever avoid doing your math work? .1
3
.
22 
.1.
31 32 
~ JHave you publicly admittediln inability to do ,- . ,... . .. , .. -
1#6 math? 3.28 1.44 32 ~;-- T~:~~~~~h-task;t;;;~~o~e-~1;:;- -:::r~-
For questions 1 to 7, results vary slightly from that of teachers. 
As seen in Table 20, the mean for women on all seven questions is at 
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or near neutral because the group was well split with a balance of very 
positive and very negative. 
Table 20 
Adult Means for Engagement of Math Grouped by Gender 
Questions 1 to 7 
Mean Scores 
Item# Item Stem Female Male 
1 Did you enjoy learning math in 
school? 3.04 2.87 
2 Do you like working with numbers? 
3.3 3.5 
3 Were you ever frustrated during 
math classes? 2.63 2 .1 3 
4 Were you ever embarrassed during 
math classes? 3 3.13 
5 Did you ever avoid doing your 
math work? 3.21 3.25 
6 Have you publicly admitted an 
inability to do math? 3 4.13 
7 Have you deferred math tasks to 
someone you feel is more able? 3.13 4.13 
Less than half of the participants reported that they enjoyed 
learning math in school and of those, none strongly agreed. Similar to 
the teachers, many attitudes turned negative from grade nine to 
eleven. 
When it comes to working with numbers now, 50°/o of men and 
62°/o of women are neutral or negative about the idea. The women 
continue to be polarized with some loving everything from budgeting 
92 
to statistics. Those who do not enjoy math activities, struggle with 
finances and willingly defer math tasks. Many report that puzzles and 
games were the most common sources of fun math. 
Only three women reported being relatively free of frustration 
during their learning. That means all of the men and most of the 
women were neutral or negative. One respondent said she was 
constantly frustrated. She shared that sometimes the teacher would 
move the class through the topics too quickly or sometimes the 
instruction was so narrow in focus that if a student didn 't learn in the 
manner that was presented, no other methods were shown. The depth 
of frustration is portrayed by these comments: 
• "Only in elementary and high school." 
• "I tended not to say much in school. The emphasis seemed to be 
on answering correctly and quickly and I tend to need processing 
time. I hated being wrong. Oral stuff was hard. Written work was 
usually fine." 
In contrast, a few adults have positive sentiments: 
• "I enjoyed math because there were right answers and wrong 
answers. Unlike subjects such as writing where a mark depended 
on a teacher's opinion." 
• "I actually like math." 
Suffering embarrassment during math time scored 
proportionately for the three levels of agreement which explains why 
the mean is near neutral. As with the students, for those who 
suffered, this question generated many comments. Samples of 
enduring memories, some of which are over thirty years old, follow: 
93 
• "YES, speed drills, I hated these with a passion and the classroom 
teacher seemed to put a lot of emphasis on these ... I was selected 
for remedial math time because of this." 
• "This depended on the teacher. Grade 10 was awful, round robin 
style being asked to write out the work on the board. Most years I 
just didn't like being 'on the spot' for answers." 
• "I can still remember ... failing a test in grade 11 and wondering 
what was wrong with me." 
• "When I was sent to the board to complete a question I was unable 
to do and I received no intervention." 
More than half of each group avoided some math work for similar 
reasons to those expressed by students and teachers. For those who 
did not, often the parents were the motivating factor. 
Two men and nine women publicly admitted to struggles, nearly 
one third of the group. These comments confirm the social acceptance 
of having difficulty with math : 
• "Every chance I get-I think it makes up for being so embarrassed 
in school. It's almost a badge of honour to not be good at math." 
• "In the last few years I have improved my self concept. Before 
that I would have admitted to being a math phobic." 
• "My husband and I joke abut this at home because some math 
things are much faster to do in his head where as I take longer, 
counting crib hands, figuring out the cost of things on sale." 
Those who never defer totalled 32°/o. For the rest, it ranged 
from all the time to just on specific tasks like helping children with 
secondary math. Refreshing were the few samples of growing 
confidence. Several participants shared their journey from negative 
school experiences to greater success with practical math leading them 
to defer less often. Also several teachers compared their frustrating 
experiences with the satisfaction they have now with teaching for 
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conceptual understanding. The responses for all seven questions were 
combined by gender and tested to score a t = 1.42, with p < .05, and 
d= 0.22 which is a small effect size. 
Mean scores for questions 8 to 11, displayed in Table 27, 
virtually mirror those earned by the teacher participants. Again, 
women express stronger positive attitudes regarding the belief of 
ability with scores above neutral and men score at or below neutral on 
two questions. This indicates a level of agreement with the myths. 
The misconceptions have been socially acceptable for many years and 
these results indicate their continuing presence. The question probing 
gender differences earned the most closely paired averages and the 
most positive response. 
Table 21 
Adult Means for Beliefs on Ability Grouped by Gender 
Questions 8 to 11 
Mean Scores 
Item# Item Stem Female Male 
Are only some people able to learn 
3.5 2.75 8 math well? 
Does a person's gender affect a 
3.96 3.88 9 person's ability to learn math well? 
Is there only one way to figure out 
4.17 3.75 10 an answer in math? 
Are people from other countries 
3.5 2.88 11 more able to learn math than are 
Canadians? 
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As with the thoughts of teachers, comments regarding genetics 
alluded to brain size, brain side dominance, and specific areas for math 
in the brain however most comments was tempered with the idea that 
any of these differences can be addressed with effective instruction. 
Two people who believe that there are genetic differences also believe 
that the gap is decreasing. 
With positive quantitative results, the comments regarding 
gender related mainly to a balance of ability and for some, a shift in 
thinking from inequality to equality. Similar to views expressed by the 
students, while most people believe in equality there are a few who 
identify a specific gender as having an advantage. 
Sample responses regarding gender differences for question 9: 
• "I've known both gender representatives who were good at math, 
and both who struggled with math." 
• "Some people are better at math than others but I haven't noticed 
a correlation to gender." 
• "I used to think that males were stronger than females but I 
changed my thinking on this after high school." 
• "Females are better at math because they pay more attention." 
Adult beliefs about the ways to calculate questions all indicate 
single process learning and can be summarized by these comments: 
• "(I learned with) a chalkboard and a text book and only 1 'proper' 
method. I often used alternative methods and lost marks even 
though I arrived at the correct answer." 
• "I was taught only one way - which limits number and pattern 
exploration. Instead it focuses on the product rather than the 
process." 
• "In a classroom with standard texts, where a teacher explained (in 
Swahili, I think) and gave me homework." 
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Asian people were identified as having the strongest 
mathematics ability by 60°/o of men and 40°/o of women. Comments in 
support of these beliefs speak to a cultural but not a genetic 
advantage. Those who disagreed with the assertion shared the belief 
without comment. 
• "My mom taught me that people in India are stronger in math." 
• "Well, Asians do win most of the CGA scholarships. Of the top 10 
performers yearly, at least 8 are Asian. Don't know why." 
• "Studies indicate that Asians are very good at math but they are 
also immersed in it at a very early age." 
• "Only if the culture has a strong emphasis on education-depends 
on how their government prioritizes education." 
These results are comparable to the mean scores for genetic 
differences because the theme is similar. For both, men have stronger 
beliefs that there are innate differences when it comes to learning 
mathematics. For adults as a group, nearly half share uncertainty or 
confidence about the existence of inequality of abilities. 
Statistically, we can reject the null hypothesis of no difference 
between genders. A t-test of combined responses compared by 
gender results in at = 1.97, with p < 0.05, and d = 0.402. The effect 
size is medium. Given that both teachers and adults displayed this 
result, we can believe that there is a statistical difference in results. 
Summary 
For one more view of adult attitudes, responses for teachers and 
adults were combined and compared by gender. 
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Figure 4. Teacher and adult combined means grouped by gender. 
Men show the strongest self-efficacy regarding confidence to do 
math and non-deference of math tasks. They minimally outscore 
women and tend towards positive attitudes in respect to working with 
math, not avoiding math tasks, and not being embarrassed while 
learning math. 
The groups are on a par in their satisfaction with math in school. 
Here, all three response categories were well balanced. The result of 
66°/o of the group having neutral or negative experiences matches the 
sentiment I have received from interactions with educators and 
parents. 
The level of frustration is high for both genders and both groups 
and these results are well supported by the many comments. Only 
three women, of all fifty-one participants, experienced little to no 
frustration during school. 
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Women continue their high degree of belief in the equality of 
genders and cultures. They most strongly counter the misconceptions 
of who can learn mathematics and how it is learned. 
Research Question 4 
Are there similarities between the attitudes expressed by 
students and the attitudes expressed by adults? 
Quantitative statements for comparison 
The graphs in Figures 5 and 6 present the overall tone of 
attitudes toward mathematics. Though the questions do not relate 
directly, we can use the grand means to gauge general disposition. 
Of the eleven adult probes, one is fully negative with a mean of 
2.5, one is at the neutral level, eight vary between neutral and agree 
and one scores above agreement with a mean of 4.2. The grand 
means score for adults is 3.41. 
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Figure 5. Teachers and adults combined grand means. 
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Figure 6. Student grand means. 
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The student results, similar to that of the adults with the one 
fully negative probe, show the majority of scores between neutral and 
agreement. Students rated four statements above the agreement 
level with the highest mean at 4.44. Students earned a grand mean 
score of 3.67. The t test for the student and adult comparison reveals 
at= 1.304, with p < 0.05, and ad = 0.518. The effect size is 
medium. Due to the fact that the surveys did not directly correlate 
and that the effect size is only medium, the choice to reject null may 
be a type one error so we cannot state confidently that the variation in 
attitudes is worthy of note. 
Several probes allow direct comparison between students and 
adults. The probes compare quantitative and qualitative data so some 
comparisons will be by mean scores and some by percentage of 
reporting. The mean scores, for a liking of math and an enjoyment of 
math classes, vary minimally with 3.0 for adults and 3.1 for students. 
Regarding self-efficacy and the belief of being able, students are 
minimally more positive with a mean of 3.84 as compared to 3.47 for 
adults. 
Both groups score very high for frustration levels. Though there 
is a difference of percentages, the totals are much too high. Adults 
report frustration at a rate of 88°/o as compared to the student rate of 
77°/o. The level of embarrassment for both groups is lower than that 
of frustration. With adults reporting 67°/o experiencing embarrassment 
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as compared to 36°/o for students, two elements may explain the great 
variation between the scores. Adults can relate to more years of 
experience than can students. As well, as teachers become more 
aware of students needs embarrassing situations may decline. 
Beliefs about the myths show the greatest deviation in attitudes. 
For adults, there is noticeable belief in the misconceptions of genetic, 
gender, cultural inequities, and the idea of single process computation. 
For students, these are merely concepts and for most they are not 
worth considering. While 50°/o of adults express belief about equality, 
78°/o of students believe in equality. And, for those who say there are 
differences, the rationale focus on learning styles and opportunity. 
Less than 1 °/o of students express any cause for variation being related 
to innate ability. 
Summary 
Overall, students express stronger positive attitudes toward 
mathematics than do adults. The scores are more positive for students 
in relation to disbelieving the myths and self-efficacy however; the 
scores are near par in relation to a liking of and an enjoyment of math. 
Though perceived gains have been made, much more must be done to 
improve the disposition of students toward mathematics. 
CHAPTER 5 
CONCLUSIONS and RECOMMENDATIONS 
This chapter, organized by theme, will synthesize the findings, 
relate them to the research, and clarify future directions. 
Misconceptions 
102 
The literature on misconceptions and phobias regarding 
mathematics is comprised mainly of recollections from anxiety-ridden 
adults thus the goal of this survey was to determine if adult 
respondents harbour similar experiences and attitudes. Though the 
sample size was small, the participants provide a full range of beliefs. 
Many of the mean scores are near neutral because there was a 
definitive split between positive and negative responses. Focussing on 
the negatives, the details parallel the literature with descriptions of 
rote single-process learning and beliefs about who is and who is not 
able to learn math. Some adults reveal beliefs in each of the three 
myths of innate ability; the belief in the presence of a math gene, the 
belief that men are more able than are women, and the belief that 
other cultures, especially Asians, are more able to learn math than are 
Canadians. 
In contrast, students show little awareness of these 
misconceptions. They strongly believe that all students can learn math 
irrespective of gender or culture. Of the very few who disagree, the 
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ideas were not related to genetics but to potential learning disabilities. 
Only one child made a reference to a perceived genetic difference. 
This means that students today receive and accept the message of 
equal opportunity and possibility. 
Students most frequently chose learners in Korea and Japan as 
being more capable because of the exposure to students from these 
cultures. Through the Shiraoi twinning program and the foreign 
exchange student program, Quesnel students have been exposed to 
their Asian counterparts. On the surveys from the classes that are 
hosting Korean students, some respondents marvelled at the 
competency of the Korean children. They seem more able to work 
quickly and figure complex computations. 
The presence of foreign students may foster the misconception 
of cultural ability because the exposure is skewed. Usually, the more 
capable students participate in an exchange so local students develop 
the idea of other culture superiority because they cannot witness the 
actual range of abilities. Teachers have reported that the Asian 
students are weaker with conceptual understanding, a factor that local 
students do not recognize readily. Though the benefits of the 
exchange program far outweigh this issue, teachers should be aware of 
the potential development of a misconception. 
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Recommendations 
Societal beliefs held by the adults based on experiences that 
blend studies and transferred attitudes need to be addressed to avoid 
transfer to children. Actions can include: a letter to accompany the 
survey data to prompt staff discussions, targeted dialogue at teacher 
gatherings, and articles written for newsletters and local papers to 
discredit the misunderstandings. 
To assist students, the greatest need is to make teachers aware 
of potential misconceptions that arise through interaction with exchange 
students. Teachers should celebrate the strengths of the visiting students as well 
as expose the differences in education systems to deflect possible genetic 
references for ability. A grade 7 Korean exchange student may already have up 
to 3 years more math experience than that of a Canadian counterpart. 
Discrepancies like this need interpretation. 
Anxiety 
Anxiety is actively present throughout all study groups. Many adults 
readily share experiences that stimulate anxiety and that now affect their 
willingness to engage math. As the research indicated, it is pervasive. Incidents 
from years previous affect how a person behaves today and can cause a person 
to revert to base behaviour. An example is when math-capable persons count on 
their fingers to figure simple addition if they are faced with pressure for accuracy 
and speed. 
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Students indicate that their self-efficacy is high as most consider math to 
be valuable and consider themselves well able to learn the math. Despite these 
attitudes, there exists a disconnection between having the ability to achieve 
and exerting the effort to reach that goal. This imbalance is 
perpetuated by the anxiety that too often permeates math 
experiences. Even self-proclaimed high achievers describe a frequency 
of anxiety that taints their attitude towards mathematics. 
For students, anxiety is evidenced by avoiding math work, by 
failing to do homework or studying for tests, and by declining to ask 
questions. It is fostered by the frustration and embarrassment 
experienced. Too many students reveal frustrations that extend well 
beyond the domain of math skills into the social and emotional realms 
which remain bonded to the idea of math. 
Within most classes, there is a small contingent of math anxious 
students. The attitudes of these students pull the mean score down as 
they report negatively to most statements and admit that they would 
prefer to do anything but math. 
Girls report a high level of anxiety regarding test taking and 
work completion. Is this a gender trait or a learned response and does 
that matter? As well, the majority of students are motivated by either 
the desire to earn high marks or the desire to avoid the repercussions 
of not doing so. 
Students project anxiety towards the math of their future. This 
anxiety may result from a lack of awareness but still the sense of 
impending challenge is so strong that very few students favourably 
anticipate the math to come. 
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These students, ranging from 10 to 12 years old, described the 
intensity of anxiety present in their world and this is an aspect of 
mathematics learning that warrants greater attention. 
Recommendations 
To address anxiety regarding mathematics, specific interventions 
are necessary. First, teachers need to be aware of the high degree of 
frustration and embarrassment that our students experience and work 
to create learning environments that support all students. To this end, 
the practice of teaching math has made some reforms. There is now 
more exploration and greater development of math concepts for 
students than was provided for the adults of this survey. However, 
this shift away from rote learning has only progressed part way 
because the focus for teachers, students, and parents remains on the 
results. Teachers grade on the end product and both students and 
parents look to marks to indicate learning. With marks as the main 
motivator, the anxiety connected to them will continue. To assist 
further reforms, assessment for learning is a valuable framework. 
With this, students are empowered to learn and the emphasis is o-n the 
learning continuum rather than the formative assessments that 
generate marks. 
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Originating in the United Kingdom, assessment for learning 
involves: 
.. . using assessment in the classroom to raise pupils' 
achievement. It is based on the idea that pupils will improve 
most if they understand the aim of their learning, where they are 
in relation to this aim and how they can achieve the aim (or 
close the gap in their knowledge)" (qca .org .uk, accessed on May 
4, 2008). 
Much more diagnostic and formative assessment is employed to 
guide instruction . Both students and teachers benefit from the 
information so that instruction then centres on the needs of the child. 
The assessments are not considered endpoints because they continue 
to inform and allow progress. These concepts are presently being 
promoted through BC Ministry of Education web-casts. The pilot 
schools have found that valuing student effort and empowering 
students to engage in their learning can reduce student anxiety. 
Teachers should be introspective of their practice to realize that 
some behaviours and methods can cause anxiety for students. Calling 
for marks to be reported aloud and placing time pressures on students 
during formative stages were acknowledged as situations that may 
cause humiliation. Students wish not to be required to respond 
publicly when they do not know the answer nor to be sent to the board 
for work when they are not confident. Situations like these relate to 
the power imbalance that is inherent in most classes. Awareness by 
teachers can affect simple changes that will promote respect for all 
involved. 
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The sequential nature of mathematics learning is another 
stressor for students. When a student falls behind, gaps in conceptual 
understanding easily form and can lead to frustration, embarrassment, 
and avoidance. Teachers could benefit by learning about the 
continuum of concepts and skills as well as learning to identify the 
composite skills for any given process. This knowledge could move the 
teaching focus from program delivery to student needs, which in turn, 
could reduce student anxiety. 
A few years ago, School District #28 counsellors introduced a 
program called FRIENDS that claims to be the "world's leading school-
based anxiety prevention program" (friendsinfo.net). The counsellors 
found that anxiety towards school and specific subjects was much too 
common in classrooms. Students are taught how to cope with feelings 
of fear, worry, and depression by building self-esteem and resilience. 
They learn to identify cause and effect in relationships and situations. 
The lessons focus on cognitive, emotional, and behavioural skills to 
employ when situations of stress arise. As well, students learn how 
attitudes, beliefs, and behaviours affect their sense of belonging in 
various groups. All of this applies to the anxiety and frustration that is 
experienced in mathematics classes. 
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This survey cannot definitively confirm the success of the 
FRIENDS program because we have no data with which to compare; 
however, I believe that students have absorbed some program ideas 
because program language appears in comments that describe ways to 
deal effectively with frustration. 
For use with the small group of students who express extreme 
negativity towards mathematics, Thought Field Therapy (TFT), a 
system of tapping into the energy systems of the body, is a potential 
tool (Callahan, R. and Callahan, J., 2000). The therapy claims to have 
success reducing anxiety related to negative math experiences as 
participants are guided through tapping sequences while they 
concentrate on the anxiety, frustration, or traumatic situation . 
Students who have tried TFT report that negative physical and 
emotional reactions are reduced. A stimulus like an exam will always 
remain however the reaction to the stimulus can be altered. Reducing 
the anxiety allows calm and more rational responses when working 
with mathematics. This non-invasive therapy may benefit some 
extremely anxious and phobic students. 
Finally, parents need greater awareness of the prevalence of 
anxiety that their children experience. They too need to place greater 
value on the process of learning. Parents can share their frustrations 
at the same time as they empower their children to value 
mathematics. They can re-experience the math with their children by 
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attending presentations, by participating in math events at the school, 
and by engaging children in relevant math at home. To assist this 
transition, articles for newsletters and the local paper could focus on 
anxiety with each of the specific topics noted above, discussing the 
challenges, stimulating reflection, and exploring the options available. 
Attitudes 
When viewed as a group, the attitudes of this cohort are 
minimally positive. Most of the mean scores range between 3 and 4, 
just above neutral. Thus, there is much opportunity to foster greater 
positivity towards mathematics. With only 51 °/o of students liking 
math, this statistic is much too low and requires concerted effort. Of 
note is the rejection of the null hypothesis for gender where girls 
showed stronger positive attitudes for seven statements and minimally 
stronger positivity on six others. In recent years, attention has been 
given to empowering girls in mathematics and this seems evident with 
these results. The attention now should be on empowering all 
students. 
Recommendations 
Referring to a study discussed earlier, Booth-Butterfield (2007) 
detailed the advantage of attributing success to effort. Most of the 
motivation in classrooms lies within the reinforcement and persuasion 
realms with some examples being words of praise, stickers, and 
marks. Strategies such as these are employed by most adults to 
encourage success. 
Teachers and students could benefit through awareness of the 
attribution theory to encourage students to value their efforts and 
realize that success relates to effort. Once this connection is made, 
learners display confidence and persistence. The theory, one that is 
embedded in the assessment for learning described previously, is 
actually little known. Future in-servicing guided by understandings 
gained through the survey will feature the attribution theory of 
motivation. 
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Student anticipation of the mathematics yet to come is 
profoundly neutral and negative. Students lack awareness and 
appreciation for the opportunities that learning math can create. One 
strategy, to develop greater awareness, could employ secondary 
teachers and students as ambassadors of mathematics. Allowing 
elementary students a chance to meet and question secondary people 
may help to alleviate present anxiety and create more positive 
attitudes. Presentations could focus on the value of current 
knowledge, the support that will be available, and the opportunities 
that will arise. 
Knowing that students work betfer when they know the reasons 
for learning, we need to address a current lack of knowledge about 
how mathematics is used in the real world. I plan to develop a series 
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of activities that will encourage students to connect jobs and careers 
with the types of math they utilize. Through research and interviews, 
children will discover the math skills that are required for the 
occupations of interest to them. Combined with a math ambassador 
program, such activities may work to decrease ignorance and increase 
positive attitudes. 
The social learning theory of belief acquisition illustrates the 
power parents hold regarding developing attitudes toward 
mathematics. If parents continue to justify student challenges as 
extensions of their own math difficulties, students will not value their 
math learning. As well, parents have expressed frustration with the 
new math program because the language and ideas are foreign and 
this frustration can be easily transferred to children. Understanding 
this, parents have requested information sessions for the upcoming 
year. These workshops should include elements of misconception 
awareness, motivation concepts, and grade-specific math skills. As 
integral partners in the education system, we should afford parents the 
chance to contribute to the efforts for reforming mathematics 
education. 
Learning environments must be safe and accepting for all 
participants however a number of comments show that math classes 
are not as supportive and encouraging as they could be. Students 
share frustration about not understanding the concepts the way their 
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teacher presented them, not getting straight answers from teachers, 
not being able to catch up and feeling left behind, and not receiving 
the help they need. One child sums the sentiment with this comment: 
" ... because no one understands the way I need to understand the 
question." Another insightful child, speaking about gender equality, 
shared: "They are equal because if boys get enough physical activity 
then they can do their work like math better. Girls have a very reliable 
sense that causes them to settle down and be quiet." 
These comments refer to the varied learning styles within every 
class. Most teachers are fully aware of the auditory, visual, tactile, and 
kinesthetic learning styles. These broad categories encourage material 
to be presented with words, pictures, manipulatives, and movement. 
Knowledge does not ensure application as teachers have shared that 
the management challenges cause them to maintain a teacher delivery 
model instead of promoting an exploratory environment. To move 
from knowledge to function, further education regarding learning styles 
is essential. The four best known models exist within layers of 
learning styles. Midkiff and Thomasson (1993) detail the styles with 
math instruction as the frame of reference. They include: (a) 
environmental stimuli - sound, temperature, lighting and classroom 
design, (b) emotional stimuli- motivation, persistence, responsibility, 
and structure, (c) sociological stimuli - learning alone and group 
learning, (d) physical stimuli - visual, auditory, tactile, kinesthetic, 
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intake, and time of day, and (e) psychological stimuli- global learners, 
analytic learners, left hemisphericity, right hemisphericity, impulsive 
thinking, reflective thinking, simultaneous learners, and successive 
learners. Even though there are many styles, individuals usually have 
a strong preference for five or six elements. After assessing the 
preferences of students, a teacher could plan lessons to incorporate 
the elements that are most dominant. The authors believe that 
underachievers will be better served when teachers are aware of the 
modalities and I believe that greater attention to styles could also 
encourage a move away from the negative attitudes about 
mathematics. I will create a checklist of learning styles for teachers 
and future in-servicing will include the topic of learning styles. 
Related to learning styles, William Glasser's ideas highlight the 
basic human needs as applied to classrooms (Glasser, W., 2000) . 
Beyond the need for survival, people need choices regarding power, 
fun, freedom and belonging. All of these, even survival, are elements 
of a math class. Students voiced frustration over a lack of choice, a 
lack of fun, and a lack of power. When avoiding math work, they often 
choose other activities that have more relevance or are more fun. One 
girl shared that she avoids work "When I'm not at home, doing chores, 
busy, don't understand it, people won't help me, when I forget my text 
book accidentally ." Another said, "Sometimes because I will not get it 
and I need help with it or if it is not fun. I know math should be 
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learning but it should be fun too." Many others talk about the sports 
that distract them from their math work. Some speak about the lack 
of power they experience when they are required to declare their mark 
aloud or when they are asked to work on the board when they are not 
confident. Others share they have no sense of love and belonging in 
the class when they were taunted by peers or shunned by the teacher. 
Glasser believes that educators are too concerned with discipline 
as they attempt to make students follow rules and that they do not 
place enough concern on providing the type of education that would 
make current overconcern with discipline unnecessary. During the 
1990's, School District #28 administrators embraced Glasser's beliefs 
and theory to promote the idea of Quality Schools. Teachers learned 
about the need for survival, love and belonging, power, freedom, and 
fun. The aim was for each classroom to provide safety and security for 
student success. Students should feel that they and their work are 
valued. Students should be recognized as contributors to a community 
of acceptance. Students should have some freedom of choice and an 
element of fun should be woven into the learning. 
Glasser specified seven caring traits: supporting, encouraging, 
listening, accepting, trusting, respecting, and negotiating. He also 
identified seven deadly habits: criticizing, blaming, complaining, 
nagging, threatening, punishing, and bribing. Awareness is power and 
if teachers envelope the caring traits, negative attitudes will diminish. 
116 
There has been much time and many turnovers since the introduction 
of the Quality Schools theory so I believe that district administrators 
should revisit Glasser's ideas. Future in-servicing will include a review 
of the ideas as they pertain to mathematics instruction. 
Further Probes 
The Attitudes toward Mathematics survey has inspired options 
for further exploration. Now that a baseline of attitudes has been 
established it will be interesting to conduct future surveys for 
comparison. 
This version of the survey has proven that the Likert scale 
statements are manageable with spreadsheet functions. The written 
responses were time consuming however now that themes have been 
identified, the framework can be in place for future versions. I suggest 
conducting this survey every two years to rate the beliefs of a new 
cohort for each probe. The statements and questions were adequate 
to gain insight into student beliefs. If teachers and administrators find 
the data to be of value, participation rates may rise. A change in 
timing, to the autumn, should be considered so that identified issues 
could be addressed in a timely manner. This would effectively change 
the tool from one that is summative to one that is diagnostic and suit 
the assessment for learning model. 
Another probe of interest would be to follow this cohort of 
students as they transition into secondary school. Conducting a probe 
117 
when they are in grade 8 and grade 9 would allow us to gauge any 
.changes in attitude. The provincial satisfaction survey notes a decline 
in positivity as students mature so we could compare the data from 
both probes to discover the trend for these students. Secondary 
classes are where most adults report a shift in attitude and such an 
exploration could inform secondary teachers and allow them join the 
discussion on attitudes, motivation and learning styles. As well, 
studies specific to the effectiveness of the FRIENDS program or 
Thought Field Therapy would be valid extensions of this survey project. 
Summary 
The Attitudes toward Mathematics survey provided a valuable 
experience. It has informed my role as a Numeracy Resource teacher 
and has provided issues for staff discussion and for school growth 
plans. The main focus will be to effect change directed at increasing 
the level of positive thinking about mathematics. Actions will include 
developing programs for student awareness, introducing concepts at 
teacher in-services, and informing parents of concerns and 
opportunities. Now that a baseline has been established, further 
probes will allow us to gauge the effectiveness of initiatives. For 
greater depth, an analysis of student grades could allow more 
intensive scrutiny of initiative effects and attitudinal changes . 
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J JJD.c UNIVERSITY OF 
UfWU NORTHERN BRITISH COLUMBIA 
Sue-Ellen Miller SO 28 Quesnel 
Superintendent of Schools 
February 5, 2008 
Dear Ms Miller: 
This letter seeks permission to conduct a survey of grade five 
and six students and their teachers in the Quesnel School District. 
As a researcher with UNBC and as the Numeracy Support 
Teacher for Quesnel, I would like to explore the attitudes regarding 
mathematics held by these intermediate students. My interactions 
with students, parents, and teachers frequently illuminate 
misconceptions about who has the ability to learn mathematics. The 
questionnaire will focus on beliefs and attitudes. 
As well, the teachers of these classes and a small set of adults 
with self-identified math anxiety will be asked to reflect and share 
their beliefs. The adult versions will provide a background for the 
exploration and the student version will create a baseline for future 
reference. Participation is voluntary and participants may withdraw at 
any point with the guarantee that their responses will also be 
withdrawn. 
This endeavour will be assisted by UNBC supervisors headed by 
Dr. P. MacMillan. 
I am seeking permission to conduct this survey during the 
2007/2008 school year and request your permission on behalf of the 
elementary principals of School District #28 who can subsequently 
decide on the participation of their school. 
Sincerely, Liz-Anne Eyford 
Superintendent of Scho 
Sue-Ellen Miller 
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What do you think about Math? 
Grade Name (optional) Date Please circle one Boy Girl 
Please freely share your thoughts and ~ 
ideas on this survey. ~ ~ '-0'1 ~ 0 L Ill 
Thank you. L. Eyford 
0'1 ~ 0 ""0 
~ ~ >- ~ >-c;.. ~ c;.. 
~ u L c 0'1 c 
0 ~ ~ 0 0 Please mark only one box that matches your L '- ""0 Ill '-+- 0'1 c Q +-belief about the statement. V) ~ :::> V) 
1. I like Math. 
2. I believe that I am good at Math. 
3. I believe that I can learn Math. 
4. I believe that Math is important. 
5. I enjoy Math classes. 
6. I work hard in Math class. 
7. I study and prepare for Math tests. 
8. I like doing my Math homework. 
9. I am encouraged to work hard in 
Math. 
10. I am praised for my work in Math. 
11. I enjoy solving problems in Math. 
12. I am willing to ask questions in Math 
class. 
13. My parents help me with Math when 
I need it. 
14. I look forward to learning Math in 
high school. 
15. I will get a job I like that uses 
Math. 
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What do you think about the following questions? Please 
explain your answer in the space below the statement. 
If you need more room, please continue on the back of this 
paper. 
16. Are only some people are able to learn Math well? 
17. Are girls or boys better able to learn Math or are they both 
able? 
18. Is there is only one way to figure out an answer in Math? 
19. Are people from other countries better able to learn Math than 
are Canad ions? 
20. Have you felt frustration during Math time? 
21. Have you felt embarrassment during Math time? 
22. Do you sometimes avoid doing my Math work? ex: studying or 
homework 
-
23. Do you sometimes worry about Math tests? 
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What do you think about Math? 
Age Range 20- 30 Date Male Female 
please circle 31- 40 please circle one 
41- 50 Name {optional) 
51 + 
Non Teaching Participants: 
Do you wish to receive a copy of survey results? YES NO 
Thank you for volunteering to share your thoughts. I am 
interested in your beliefs about your Math learning, 
>- Ill 
attitudes and experiences. Thank you. L. Eyford += ~ c E 
Ill ~ ~ >- '-Please mark only one box that matches your belief about the statement and >- ::::J ~ 1;; ~ a tT 
:t ~ E '- > then describe your beliefs and experiences if possible. 
~ '-
0 a ~ 
lL V) C'i. z 
Did you enjoy learning Math in school? 
Do you like working with numbers? When and where? 
Were you ever frustrated during Math classes? 
Were you ever embarrassed during Math classes? 
Did you ever avoid doing your Math work? 
128 
>- Ill += ~ c E 
Ill ~ += ~ L. >- ::::J ~ ~ cr ~ ~ 
3t ~ E L. > 
L. 0 ~ ~ ~ tL V) c:L. z 
Have you publicly admitted an inability to do Math? 
Have you deferred Math tasks to someone you feel is 
more able? 
Are only some people are able to learn math well? 
Does a person's gender affect that person's ability to 
learn math well? 
Is only one way to figure out an answer in Math? 
Are people from other countries are more able to 
learn Math than are Canadians? 
Any other comments or strong memories? 
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, .Ja.c UNIVERSITY OF 
ltlf"'U NORTHERN BRITiSH COLUMBIA 
N u"21facy 
• • • 
AA6 A 
Dear Teacher of grade five or six students, 
I am conducting research for UNBC as part of my Masters Degree. 
This research is being supervised by Dr. P. MacMillan, Associate Professor. 
Of interest are the attitudes and beliefs towards mathematics held by you 
and your students. 
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Interactions with students, teachers, and parents lead me to believe 
that negative dispositions and anxieties relating to learning math are present 
in our schools. I would like to establish a baseline of attitudes at the grade 
five and six level to inform future decisions. 
Participation is voluntary and your anonymity is guaranteed. You may 
choose, at any point, to withdraw participation and any material submitted to 
that point will also be withdrawn. Participants may answer as many or as 
few questions as they deem reasonable. I will track participation through a 
coding system; however, no names will be attached to data nor will any class 
be identifiable from overview reports. You, the teacher, will be the only 
person to receive data specific to your class. Reports will automatically be 
sent to participant s. Materials will be held securely in either password 
protected computer files or in a locked file cabinet. Paper responses may be 
held to a maximum of June 2010. 
In appreciation of your participation, students will receive pencils and 
teachers will receive mugs or similar token. Thank you for considering this 
study and I hope to include your data in the research. 
Contact information : 
Sincerely, / yft_Lv, ,/ 
Liz-Anne Eyford '-(J7c;r LV\. 
UNBC Masters of Education student 
SO #28 Numeracy Resource Teacher 
lizanneeyford@sd28.bc.ca 992-0426 
peterm@unbc.ca 250-960-5828 
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, .Ja.c UNiVERSITY OF 
UfWU NORTHERN BRITISH COLUMBIA 
Dear Teacher, 
Several weeks ago I requested the participation of your class in a 
UNBC study regarding attitudes and beliefs toward mathematics in our 
classrooms. This is a gentle reminder and request to participate. To 
gauge accurately the attitudes and to create a baseline we need as 
many classes as possible to contribute. 
away. 
Enclosed is a set of surveys in case the original set has wandered 
Your assistance with this study will be greatly appreciated. 
Sincerely, 
/.~ 
Liz-Anne Eyford 
UNBC Masters of Education student 
SO #28 Numeracy Resource Teacher 
Contact information: lizanneeyford@sd28. bc.ca 992-0426 
peterm@unbc.ca 250-960-5828 
PS: I have hundreds of pencils and will have many mugs eagerly 
awaiting new homes. 
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, .Ja.c UNIVERSITY OF 
U,.J.I NORTHERN BRITISH COLUMBIA 
SO 2S Quesnel 
Dear Participant, 
I am working on the completion of my Masters of Education 
Degree through UNBC and am conducting research on the presence of 
negative dispositions and anxiety toward learning mathematics in our 
school system. This information will contribute to a project that is 
sanctioned by both UNBC and School District #28 under the 
supervision of Dr. P. MacMillan, Associate Professor. 
One portion of this study will ask students in grades five and six 
about their beliefs. The portion you have received seeks to explore the 
beliefs held by adults who work or volunteer in SD #28 who have 
expressed a level of anxiety about math experiences. I would like to 
gather data on the extent and nature of beliefs present today. 
Your anonymity is guaranteed and participation is voluntary. No 
names will be attached to any data. Only I and my supervisor will 
have access to the raw data to guarantee confidentiality. Materials wi ll 
be held in a secure location to a maximum of June 2010. If you wish 
to receive a summary of the data, please indicate this wish on the 
survey form. 
As well, you will receive a token of our appreciation for your 
participation. Thank you very much for considering this study. 
Sincerely, / /!l.t.JrM 
Liz-Anne Eyford -;; - ~, 
UNBC Masters of Education student 
SD #28 Numeracy Resource Teacher 
Contact information: lizanneeyford@sd28.bc.ca 992-0426 
peterm@unbc.ca 250-960-5828 
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Information Form for Numeracy Survey Participants 
Researcher: Elizabeth Anne Eyford (Liz-Anne) 
401 North Star Road, Quesnel, BC 250-992-0426 
SD # 28 Numeracy Resource Teacher 
UNBC Masters of Education candidate 
Supervisor: Dr. Peter MacMillan Associate Professor UNBC 
Project Title: Attitudes and Beliefs Regarding Mathematics 
Type of Project: Project/Thesis for Masters of Education UNBC 
Purpose of Research: To gauge attitudes and disposition regarding 
mathematics held by grade five and six students in SD 28 along with 
the disposition of teachers at the grade five and six level. Other adults 
with self-described math anxiety will be offered an opportunity to 
share their beliefs. 
Potential Benefits: I seek to determine the variety of beliefs and 
illuminate differences between adult and student responses. The main 
goal is to identify attitudes and determine the prevalence of negativity. 
Establishing a baseline and revealing evidence of anxiety, negative 
dispositions or phobias could lead to application of strategies to 
address negativity and anxiety. In addition, if these students identify 
negativity, perhaps more attention could be dedicated towards the 
affective domain of mathematics education during primary years. The 
results may become part of school district Growth Plan discussions. 
This research could be the opening for annual or biannual surveys. In 
sharing with Ministry of Education representatives, future provincial 
probes might give more attention to the affective domain. 
Potential Risks: None 
Participants chosen: Grade five and six students were chosen because 
they have had sufficient time to establish attitudes and are well able to 
express their beliefs clearly. As well, this group was chosen with the 
hopes that if negativity is discovered, potential motivation retraining 
could be beneficial. Teachers at the grade five and six level will be 
asked to participate to create a baseline of teacher disposition. Adult 
respondents will be volunteers who emerge from interactions with 
Numeracy Resource Teacher. 
Participation: Participation is voluntary. 
Response Handling: Paper responses will be held in a locked file 
cabinet. Only the researcher will have access to the forms and to the 
identity code. The tracking code will be stored separately from the 
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paper responses. The survey will be distributed and collected within a 
six-week period. Responses will be organized in coded envelopes and 
will be held in locked security until completion of the project. The file 
cabinet and the office will be locked at all times when the researcher is 
not present. At home, all materials, paper forms, data disks or flash 
drives will be held in a metal locked box. Electronic data will be stored 
on password-protected computers both at work and at home. Data 
will be shared with Dr. MacMillan and stored on his work, password 
protected, computer. During reasonable attempts at informal sharing 
and or publication, forms will be kept in a secure format until a 
maximum of June 2010. 
Reporting: Reports will guarantee anonymity. No names of 
participants will appear on any reports. Only school specific reports 
will contain school names and only the teacher will receive class 
specific results. On overviews, only the district title appears so that no 
student, teacher, nor school can be streamed from any results. 
Teachers, principals, district administration, trustees and adult 
participants will be given overviews of the results. 
Report distribution: Reports will automatically be sent to 
teachers and principals with participating classes. District 
administration will automatically receive reports. SO #28 trustees will 
be automatically given an overview report. Other adult participants 
will be offered the opportunity to receive reports via a request box on 
the survey form. Results will be mailed or hand delivered to the 
mentioned stakeholders or participants. 
After completion of the research, beyond the thesis document, summaries 
of the analyses may be shared with professional organizations of Math 
teacher such as the Northern Network, the BC Association of Math 
Teachers or the National Council of Teachers of Math. Further, 
research results may be shared with Ministry of Education 
representatives Rick Davis, Superintendent of Achievement and Emory 
Dosdall, Deputy Minister of Education. 
For more information: 
Please contact Liz-Anne Eyford at lizanneeyford@sd28.bc.ca or 
eyforde@unbc.ca or 992-0426. 
Or contact Dr. Peter MacMillan at UNBC at peterm@unbc.ca or 
960-5828 
Complaints about this project should be directed to the Office of Research, 
960-5820 or by email: reb@unbc.ca 
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Statement #1 I like Math. 
~-~~ender 
1 
Grade --·-----J-~---~~~~~~5-· --
~----------~~~;~~-o/:j ____ G;~-d~ --~----~--------;~~d~-6··--·-- ~--- F;~~-~-~ --:r~~~i ~~~----
!Agree f 54 . .. 52 I 53 
1 30 I . 26 . _ - f !Neutral 28 
54 
!Neutral I t 24 30 26 
\Disagree 19 20 I 20 
Statement # 2 I believe that I am good at Math. 
~-- ·G-e~~-~~ -~~~ .. +"~- - "--~--'-'--'--'-·G- r-a~d=e'--=--=--"---"---· r - -T~t~l~ 
. Female 0/oj Grade 5 . , Grade 6 -~ Female Total % 
-Statement # 3 I believe that I can learn Math. 
~~~-~Gender---~ Grade - T - Totals 
r---------------------------~~ ----------------]-~-----------------··-··--···---------l-----··········-~-----------~--------------------·- ·-·--------------------
~ Female 0/ol Grade 5 . Grade 6 Female Total % 
. - ' ' ~ . 
' ree f 89 92 91 
~ ~eutral ' 6 j_ 3 j 4 
~a~ree -~~l;%1--2~~-~5 ~t~;;;;:!~;;l~;.--
----·-~--~ 88 .. . . ,. . 89 f .... - 88 ~---
!Neutral _ 11 j .. 9 J- _ 10 
!Disagree j 1 [ 2 r- 2 
:--~-----·---·-·---------------------------- ----------------·T-------~-~----~-~----------1-------------------- -------------1·--- --~---------------- --------
. Grade Total % ! Grand Total % 
~ ---··· . - - . - . . - -- . - . - . . . . . . . 
!Disagree 3 4 
7 
~A~ree _ 1 89 91 
!Neutral 8 5 
90 
3 
Statement #4 I believe that Math is important. 
r-. . Gender - -' --"---=--~-r-~de T -- Totals --- J 
I u Female%! Grade 5 l Grade 6 j ~emaleTotal% J 
~~~--+-- --~-~~ ~-+-~~~8~~ ... 1 
Di_sa~ree j - 4 . - _ 3 _ (~ __ 4 ... -~-- ----
' l L Male % ! Male Total % 
!Agree 1 86 I 82 j 84 
~~~~-;, ----- -------------~ -- ----9--- ---r--- ---- 1;·----------r·----------------;1- -- ----------
!Disagree j 5 5 S •. .. 
t Grade Total % j _ .. Grand Total % 
~'lr".e- -'---~---~----rr·-----·------·------- -------~-?---=-~-·-----------·---·---- -
~ Neutral 7 1 11 9 
Disagree - ---~-~-- - ~-~-;----T . ·-- -4 J 
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Statement # 5 I enjoy Math classes. 
r -~-~:~~~~[~-G;~;;;s c;~r_d~-Gr;d~-6-i F~~~~~:ai;-J 
!Agree . -~ 52 r- 50 I 51 . 
22 25 !Neutral j 29 j 
f>-D-_i-s~-"-g.. -~-e-"~-. ---· -""·--~-··;-~le-."_"~~;~J~·-- ---_--19~-._-.-+ _ ~!!._ ~+ ~~;;~-
,_lA_g_r~e~e--:~=· -- ~·~~~~======5=1=====+1~~~~~~4~8~~~~=--~f.~-~·~-~5~o~· -~~-~- -l 
Neutral , . 20 I 30 25 
~ ---rj ------~=---~--~~-------
22 25 1Disagree 29 J ............. ------~·-t· -----·-.. ·-----·----....... __ 1·------- -----.------~-~- --".--------.--·"-- ----.---... -.... ·-·---•-.----.---
Grade Total %1 . Grand Total % 
!Agree 
l . 
.... . t ... 52 i ~9 . 
Neutral 25 26 
!Disagree 23 25 
Statement # 6 I work hard in Math class. 
50 
26 
24 
~ ..- --~~=c..--===-r-="=~"-~ Gender I ~-- --""- - ~-- '~- --,-'~---·-='--"-· -- -- - . ·~-= Grade Totals 
Grade 6 Female Total % 
i Male oJ Male Total% 
' •• 1 
78 
6 
f ! ! 
1 Grade Total % j j Grand Total % 
rAgree . . j 81 1 ... 81 . I . . .. 81 ... . . .. .. 
rN~~~-~-a ~ ------ ------ -------r- ----- 15 ·· · - ----r ·-------- -;:-~ -- ---------r----------~5-------- -------
1 ...... . . . . . . - . . - . . . . . 
i 4 I 5 I 5 !Disagree 
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Statement # 7 I study and prepare for Math tests. 
~--~~~=~~~ . ----~- ..._ . _:....... -·--r_.o;;;.---~~~~~ 
l . Gender J Grade I Totals 
r~---- - ---·-· ~~-;~~~-~~- o/~~-----c;~~-d-~-5--_ r-----G;:;d~ -6-------l--F;;~i~-'T~~;!~~--- · 
:A9ree f . . 65 j 62 j 63 -- -
!Neutral . j 20 j 21 J 20 
~~~e~aj;~J _!:~ ·-t~- 17 - + Mal~~~ .. 
l---· -·  ·-· · ---r--~--
;Agree l 58 . . . 1. _ . 38 I 
1F', N~e=u=t~ra~l~-~~-~--~ j 21 j 30 ~ ~~~26-~~=-l 
48 
26 !Disagree I 21 I 32 r 
~~-=--~----.. ·~--------~ ..... --- ... ___ r"---·- ·--------· ·-------~-·------------- .. -· ....... . .............. ! ............ ~ .. -----·----------· .--~--~--
Grade Total % 1 Grand Total % 
-~~--~~~---' ' ~'A=g~r~e~e~~~~~ ~-~6~2~-"-T-j ~~-5_2 ___ -;......1_~~5=7~~~=-J 
I 25 I Neutral 20 22 
Disagree 18 I 23 I 21 
Statement #8 I like doing my Math homework. 
~~~--~M~a~le~0_~:! __  ~---~--+~~-·-----~----~~-M_a~l~e~T_o~t~a~l ~-o ~1 ~~ee_ _____________________ l- ______ 3_1_ -----------1----- __ -~-? _____ "·-r'--" - ~--=--- 2~~-· · ... _ .....
!
Neutral l 19 1 18 18 
~~s~;re~ -~ - I 5~ I 63 r . - 57 . 
32 
I Grade Total %_1. . .l 
! l l ~gree l 37 ! 27 , ~-~~~~~~~--------------~·"--~r~--------- 22. --··r"·-·---" 2"~ ·· · -· ·· -----·· r•···" "····'"'""·· ·-;=~--·· - -·"·~--- "·~ 
!Disagree 41 .. I . 52 . -~ 47 
Grand Total % 
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Statement # 9 I am encouraged to work hard in Math . 
r'. ~"'----~~-~ ~----- --. • - -- - - - -~ -----~-~-· . -·-·-·l 
1 Gender I Grade Totals 
r··------·--------.. -------···-··------·-r--·------·-··---.. ·-·-··-.. -·----.. l .. -···----~ ....................... __________________ l ·· ·----·-···--····----------"·---··-·--~---------------.. 
; . . Female %~ Grade 5 . Grade 6 Female Total % 
: Agre~ L 86 I 79 j 83 
!Neutra l _ .. ~ 12 J 15 13 
!Disagree _ l . 2 } 6 1 4 t"- -- ---" ---- ··- ~--~--M·al~ ~~~-""'·--- · ----···-------- T--- -- ------·-- ----~ Male Total% 
~gree I 12 j 12 r 12 
lNeu~ral .l 20 j 19 f 20 
!Disagree j . 8 ~---- 9 I . 8 . . 
r -----·--·------------··--·-----·---- -T~--------------~--.. -----------r·----.. ·-"--· -- -~-------------····--·--1 ..................... ~ ..... ___ ~ ................. -... -............ --~ 
, Grade Total % 1 . Grand Total % 
~~gree - - -- f . . 81 J 76 . l - 78 -
Neutral I 15 I 17 16 
!Disagree I 4 l 7 6 
Statement # 10 I am praised for my work in Math . 
r-~~-;;~-- . --~----~e -- - - ·-· r-=- -~ T;-~ --· -
I Female 0/ol Grade 5 j Grade 6 Female Total % 
~;;~I 0 ~~-{~~~ ""~ - L -~~ .... l~ ~;~-
~sagre~ { a .. 1 . .. 16 · r-- ...... ·- 12 · 
~~---::::~·l------~~ --- ·1· :~ -+-=;~~-~ 
:Disagree I 17 l 16 . r. . . 17 .. . d d --
Grade Total %) j Grand Total % 
~!~ -----t~-i;~-1-·· . ::-- ···r--·····-·- -~-~--" -
lo;;agree l . 12 . l 16 I 14 
-· 
-Statement # 11 
I Agree 
l 
iNeutral 
!Neutral 
' 1Disagree 
Statement# 12 
Gender 
I enjoy solving problems in Math. 
47 
31 
25 
I am willing to ask questions in Math. 
Grade 
r-- --~T-~o~ta'--1 s~""--~ 
f . . Male 0/ol j Male Total% 
;~4~~---+-~~·-~--~--~·-
IDisagree . . I 15 J 19 . I 17 
i .. Grade Total 0/ol ... l Grand Total % 
!Agree l 71 73 J 72 
;;~;;~,~---·"~-~--"-----·-·t ·"-····--·----~ ·······1·8 --- ······-- r·~---" ~---· - 1~-~--"·-----·-----· r·~ ····---- ~1-7 ---~------ -
~ 11 T~ 12 ·· ·r· !Disagree 11 
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-· 
-
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Statement # 13 My parents will help me with Math when I need it. 
,----~~~--'-"-~~=~- . ... -~ 
Gender I Grade j Totals 
r··········" ·········---·-··-·--··-···-···-··-··-········-·--····-----T·~----··---·-·····-·--·--·-·--·-------~--···--------···-----·-----·-·-·-·,·-·--·-~·------·---·------------· 
Female % 1 Grade 5 1 Grade 6 I Female Total % 
~!A~g_r_e_e ______ i . 88 . } 85 I . ~7 - -
tNeutral 7 I 10 l 8 
!Agree I 86 l 80 j . . . 83 . 
l 
Neutral 
Disagree 
Statement # 14 
7 J 11 1 9 
7 I 9 I 8 
I look forward to learning math in high school. 
:~=G~.enF::ale o;oj Grades Grt Grade~-- -_ -r::a:t: -l 
IAgree j 42 ( 40 j 41 J ~ --- -------- ----- -- -- ------r -- ----- --- -----------1-- ---- ------------- ·-··--r------·"·---- -- .................................. =~-.. ·-- -= [I N~u~;~:~ - _ ; _26 _ := _ 33 .. .. 29 .. ~J ojsa_~~~e j 32 m I 27 L 3o 
38 
Grade Total 0/ol Grand Total % 
33 
Statement #15 I will get a job I like that uses Math. 
; Gender ~~~ Grade - -· ---r Totals 
7"------------~~-~;~---~;~r-··--c;-;~d~ - 5---· ·r-- --c;;~d~~6- ----r-- ~~~;-~-~~T;-~-~-~;~---
~Agree . I 36 r 36 - j - 36 - I 
1Neutral 
Agree 
Neutral 
! 
Disagree 
I 39 I . . 4? ····· J . .. . 41 ... 
! 41 J 41 t 41 "J 
29 I 27 l 2s 1 
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Appendix 7 
Attitudes Toward Mathematics - Student Survey 
Numeracy 28 & UNBC 
February to March 2008 Grade 5 and 6 students 
147 
Students were asked to respond to 23 questions that explored student 
attitudes toward their mathematics learning and beliefs. Questions 1 to 15 scored 
responses on a scale from strongly disagree to strongly agree so that a larger total 
indicates a more positive an attitude towards math. Questions 16 to 23 required 
written answers that were grouped by themes. The comments included with 
questions 16 to 23 are representative of the themes identified for each statement. 
Of 41 eligible classes, 30 or 73'Yo responded. These classes contained 369 
of the 598 grade 5 and 6 students in Quesnel for a total of 62'Yo. Groupings for 
comparison include: rural, urban, grade, gender and whole group. 
This survey provides a snapshot of attitudes held by students in early 2008. 
It is not possible to compare to any other cohort because this is the first survey of 
its kind for SD #28. It is meant to create a baseline of attitudes and beliefs to be 
used for future comparison. 
The following synopsis is a basic interpretation of results. The grids can 
provide specifics regarding numbers and comparison between groups. Four 
statements scored less than 50'Yo agreement. Many of the others, though on the 
positive side, indicate that much can be done to enhance the math learning that is 
happening in our classes. 
Synopsis 
Positive: Students believe in the importance of math, in their ability to 
learn, in their willingness to work hard and in their parents' willingness to help. On a 
scale of 1 to 5, responses for questions 2, 3, 4, 6, 9, 12 & 13 range from 3.8 to 4.5. 
Mid range: Students report less positively on their liking of Math, on 
enjoying Math classes, on studying and on receiving praise for efforts. Responses 
for questions 1, 5, 7 & 10 range from 3.3 to 3.8. 
Low: The lowest scores show that students do not like doing math 
homework, do not enjoy solving math problems, do not look forward to learning math 
in high school and do not look forward to getting a job that uses Math. Responses 
for questions 8, 11, 14 & 15 ranged from 2.5 to 3.3. 
Small, direct changes can cause large effects in the areas of need. 
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Sample of class data 
"' -"' ] ~ E " s ~ ~ ~ " 0. E -::> E E ~ ;; ~ E ;; -" 
" "' ~ ~ " - ~ ~ 0 .E ~ -;:; "" ~ " ::> 1 "' ~ ~ ,., ::c 0" " ::> § " ~ ~ 2 - E 2 ~ E " " E g_ -::> "- 3 .,:;" "-E -;:; 2 " :.> "" 2' ] .c -" ·- "- E ~ - "2 .2, " " "' :; -::> ·;;: "" ~ .,:; ;::; "2 -;2 .§ - ~ ~ -= ~ " "' " " " E E ;;; ~ ~ 2 ;; E :> :> :> ,., ,., -o c.. ~ "' " - ~ -~ - ~ 0 -"' -::> ;:; 2 -"' ~ "-~ -;; -;; -;; '5' ~ ~ ~ ~ -~ § ,., .2 - ~ .0 .c .c u ::;: 
Gr G ~ · ~ · · ~ % M~>a n 
6 F 4 4 4 4 4 4 4 4 4 4 65 75 87 4.3 
6 F 5 5 5 4 72 75 96 4.8 
6 F 3 4 4 4 4 38 75 51 2.5 
6 F 2 4 4 4 4 4 55 75 73 3.7 
6 F 4 4 5 4 2 2 4 4 3 4 4 4 54 75 72 3.6 
6 F 4 4 4 47 75 63 3.1 
6 F 5 2 4 4 2 48 75 64 3.2 
6 F 4 4 4 4 4 4 65 75 87 4.3 
25 34 36 35 27 30 30 22 3 1 29 24 35 39 23 24 c...l2_ 
40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 
% 63 85 90 88 68 75 75 55 78 73 60 88 98 58 60 
strongly 
a1.!.rce 2 3 5 6 1 1 3 1 3 2 1 4 7 1 I 
a •ree I 4 2 I 4 5 3 3 3 2 3 3 I 3 2 
neutral 2 I I I I 3 I I 3 
disa •ret" 2 I I 1 I 2 I I 2 
strongly 
disa •ree I I 1 I 3 2 2 2 
% MPan 
6 M 4 4 5 5 4 5 5 2 5 5 2 2 5 3 3 59 75 79 3.9 
6 M 3 4 5 I 4 5 I I 3 3 I 4 5 I 3 44 75 59 2.9 
6 M 5 5 5 5 2 5 I I 5 2 I I 4 5 5 52 75 69 3.5 
6 M I 3 2 I I 2 I I I I I 5 4 I I 26 75 35 1.7 
6 M I 4 4 4 I 4 3 I 3 3 I 2 3 I I 36 75 48 2.4 
6 M 3 4 5 5 4 4 4 3 5 4 4 4 5 3 3 60 75 80 4.0 
17 24 26 2 1 16 25 15 9 22 18 10 18 26 14 16 ~ 
30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 
% 57 80 87 70 53 83 so 30 73 60 33 60 87 47 53 
strongly 
ac.rc~e I I 4 3 3 1 3 I 1 3 I 1 
a •ree I 4 1 1 3 2 I I I 2 2 
neutral 2 I I I 2 2 I 2 3 
disagree I 1 I I I I 2 
strongly 
disa •ree 2 2 2 3 4 I I 4 I 3 2 
Sample of school data 
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#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 total of 
F 4 5 4 5 3 4 2 4 4 5 4 5 3 3 4 
F 1 3 4 1 1 4 4 1 4 4 2 4 5 2 2 
F 4 4 4 4 4 5 4 3 4 5 3 5 4 3 4 
F 4 5 5 5 4 5 5 3 5 5 4 5 5 4 4 
F 2 2 4 5 1 3 4 1 4 4 2 3 5 2 5 
F 5 5 5 5 4 5 3 4 5 4 4 4 5 4 3 
F 4 3 5 4 3 5 4 3 3 5 3 3 5 3 4 
F 4 4 4 5 3 4 2 2 4 2 2 5 4 3 2 
F 5 4 5 5 4 5 4 4 5 4 5 4 5 4 3 
F 4 4 4 4 3 4 2 2 4 3 3 2 2 4 4 
F 4 4 5 5 4 5 3 3 5 4 5 5 5 3 3 
F 3 4 4 5 3 5 4 2 4 4 3 5 5 4 2 
M 4 4 4 5 4 5 4 4 4 5 4 4 4 4 3 
M 4 3 4 4 3 3 2 2 3 2 4 4 5 4 3 
M 4 4 4 3 4 4 3 1 3 2 4 4 3 4 5 
M 5 4 5 5 3 4 3 3 4 3 4 5 5 5 5 
M 3 3 4 4 3 3 3 2 3 3 2 3 3 4 3 
M 5 4 5 5 4 5 3 2 5 4 5 5 5 5 4 
M 3 4 5 5 3 4 3 2 4 3 2 5 5 3 3 
M 5 4 5 5 4 4 4 4 4 4 5 4 4 5 5 
M 4 4 5 5 4 5 5 2 5 4 4 4 5 3 5 
M 3 4 4 5 3 4 3 4 5 3 4 4 4 3 3 
~ 84 85 98 99 72 95 74 58 91 82 78 92 96 79 79 f 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 
0/o 76 77 89 90 65 86 67 53 83 75 71 84 87 72 72 
Mean 3.8 3 .9 4.5 4.5 3.3 4.3 3.4 2.6 4.1 3.7 3 .5 4 .2 4.4 3.6 3.6 
Scoring: Students chose from strongly agree (5) to strongly disagree (1). 
The higher the score, the more positive response to the statement. 
The higher the average, the more positive attitude towards math. 
Staff can take each question to figure student response and determine a focus for attention. 
Grade 5 and 6 Attitudes toward Mathematics March 2008 
59 75 
42 75 
60 75 
68 75 
47 75 
65 75 
57 75 
so 75 
66 75 
49 75 
63 75 
57 75 
62 75 
50 75 
52 75 
63 75 
46 75 
66 75 
54 75 
66 75 
64 75 
56 75 
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% 
'" 
_ZL 3.9 
___2L 2.8 
~ 4.0 
_2_!_ 4.5 
__§__ 3.1 
__J!Z_ 4.3 
r--ZL 3.8 
r-EZ- 3.3 
~ 4.4 
~ 3.3 
~ 4.2 
r--ZL 3.8 
~ 4.1 
~ 3.3 
____§2_ 3.5 
_M_ 4.2 
__§1._ 3.1 
~ 4.4 
__11__ 3.6 
~ 4.4 
~ 4.3 
75 3.7 
~ 
The data from two classes were blended to give a school profile. In this format, 
neither a given student nor a specific class can be identified. 
